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1.0 INTRODUCTION

This report presents the results of implementation of a groundwater investigation and health
risk evaluation program for the former Young’s Cleaners site at the Foothill Square Shopping
Center (Site) in Oakland, California. This program was performed by PES Environmental,
Inc. (PES) on behalf of Drake Builders, Inc. (Drake), the property owner. A workplan for the
program was presented in a letter dated December 19, 1996, from PES to the Alameda County
Health Care Services, Department of Environmental Health (ACDEH) and the Regional Water
Quality Control Board, San Francisco Bay Region (RWQCB) (PES, 1996b).

The activities comprising the program are intended to address groundwater quality issues and
health risk concerns related to dry cleaning operations and suspected solvent releases at the
site. These solvents, specifically perchlorethylene (PCE), have adversely affected soil and
groundwater quality, as documented by previous investigations (see Section 2.4). In late 1995
and early 1996, affected soil at the source area was excavated and the overlying rental units
were renovated. However, monitoring activities indicate that residual PCE is present in
groundwater beneath the site. The program was developed to accomplish three primary goals
related to the residual PCE: (1) Address regulatory agency concerns regarding the distribution
of volatile organic compounds (VOCs) in groundwater; (2) Develop procedures to assess the
potential risks to onsite and offsite receptors resulting from the presence of PCE in
groundwater; and (3) Establish a monitoring program to provide future evaluation of the
position of an offsite groundwater plume, if present. On the basis of regulatory agency
comments on the program workplan received in subsequent telephone conversations, an
evaluation of potential risks associated with residual PCE in unexcavated soil has been added
to the program.

To achieve the three goals described above, the scope of the program included four primary
tasks: (1) A review and evaluation of published available records concerning potential sources
of solvents in groundwater in the vicinity of Foothill Square; (2) Investigation of current
groundwater conditions in the adjacent offsite area generally understood to be downgradient of
the Site using HydroPunch™ technology, followed by well installation; (3) Evaluation of
potential onsite and downgradient offsite health risks; and (4) Development of
recommendations.

Section 2.0 of this report provides background information on the site history, geology and
hydrogeology, previous environmental investigations, and removal actions. The results of a
records review of potential offsite sources is described in Section 3.0. Section 4.0 presents the
methodology and results of the groundwater investigation. The human health risk evaluation is
described in Section 5.0. Sections 6.0 and 7.0 present a discussion of the results of the
program and make recommendations for further work, respectively. References are listed in
Section 8.0.
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2.0 BACKGROUND INFORMATION

2.1 Site Location and Description

The Foothill Shopping Center is located at the northeastern corner of MacArthur Boulevard
and 108th Avenue in a residential and commercial area in Qakland, California. The location
of the site is shown on Plate 1. The site is presently used as a shopping center, which was
developed in the early 1960°s. From approximately 1916 to 1960, prior to the development of
the Foothill Square Shopping Center, the site was a truck manufacturing plant. As shown on
Plate 2, the shopping center contains four principal buildings consisting of seven distinct
structures, which are currently occupied by various commercial, retail, and governmental
human services organizations. Young’s Cleaners operated in a leased space in the northeast
building at the site between 1984 and 1995. A coin operated dry cleaner, Norge Cleaners,
operated at the same location between 1962 and 1983. The cleaners has been on the
CALSITES database list since 1980.

Drake Builders is'considen'ng renovation of the Foothill Square Shopping Center. The work
may include reconstruction of an enlarge major retail space in the western portion of the Site
and refurbishment of other retail structures.

2.2 Geolo

The site is located along the eastern margin of the San Francisco Bay plain at the foot of the
western slope of the QOakland hills. The ground surface at the site slopes gently to the west and
elevations range from 80 feet mean sea level (MSL) along the southeastern site boundary
adjacent to Foothill Boulevard, to approximately 55 feet MSL along the northwestern site
boundary adjacent to MacArthur Boulevard.

The subsurface geology in the vicinity of the site consists of older alluvium of Pleistocene age
underlain by undifferentiated bedrock (ACFCWCD, 1988). The alluvium consists of a
heterogeneous mixture of unconsolidated clay, silt, sand, and gravel. The sediments represent
coalescing alluvial fans on the western edge of the Oakland hills. The thickness of the
alluvium at the site and in the near vicinity ranges from 0 feet to greater than 60 feet, on the
basis of boring logs. In the southeastern portion of the site, the alluvium is absent and bedrock
is present just below the parking lot pavement. The bedrock surface dips to the northwest and
the alluvium consequently thickens to greater than 60 feet at the western edge of the site. The
northwest-trending Hayward Fault zone is approximately 1,000 feet northeast of the site.

2.3 Hydrogeology

The site is in the upper portion of the San Leandro Cone groundwater subarea of the East Bay
Plain groundwater basin (ACFCWCD, 1993). Near the Hayward Fault zone (where Foothill
Square is located) the aquifers in the subarea are reported to be relatively thin, with little
lateral continuity. Boring and monitoring well logs from current and previous investigations at
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the site have confirmed that the uppermost aquifer consists of thin and discontinuous lenses of
sand and gravel.

Depth to shallow groundwater at the site varies seasonally and typically ranges from 5 to

25 feet below ground surface. Previous environmental investigations at the site have described
two saturated zones in the uppermost aquifer - the shallow groundwater zone and the deep
groundwater zone (Augeas, 19942a,1995). There is no continuous aquitard separating the two
zones. Rather, the zones have been defined on the basis of permeable zones occurring at
regular depths below the ground surface. The shallow groundwater zone typically extends
from approximately 20 to 30 feet bgs. The deep groundwater zone extends from about 35 to
50 feet bgs. Groundwater flow in both zones is predominantly to the west or northwest,
toward San Francisco Bay.

2.4 Previous Environmental Investigations

Environmental investigations were initially performed at the Site in 1988 by Kaldveer
Associates (Kaldveer) as part of a preliminary environmental assessment and a follow-up
program of soil and groundwater sampling and analysis (Kaldveer, 1988). The investigation
focused on the past use of the site as a truck manufacturing factory, a then operating USA
Gasoline service station at the southeast corner of the property, and an ARCO service station
adjacent to the northwest corner. Plate 2 shows the approximate locations of the former USA
and current ARCO service stations. Kaldveer drilled and sampled 15 borings across the Site.
The results of the analytical program indicated the presence of petroleum hydrocarbons in the
soil and groundwater in the northwest portion of the site, indicative of tank and/or piping leaks
at the ARCO station (Kaldveer, 1988).

Beginning in January 1989, Western Geologic Resources (WGR) installed and monitored
Wells WGR MW-1 through WGR MW-5 on the property to characterize the subsurface
conditions due to the presence of the adjacent ARCO gas station, northwest of the site

(WGR, 1989). Monitoring well locations in the vicinity of the site are shown on Plate 2.
Wells WGR MW-1, WGR MW-2, WGR MW-3, and WGR MW-5 were installed in what
WGR defined as the shallow groundwater bearing zone, and Well WGR MW-4 was installed
in the deep groundwater bearing zone. Petroleum hydrocarbons and related compounds were
again detected in both soil and groundwater at the northwest corner of the property (Well
WGR-MW3). Additionally, low concentrations of 1,1, 1-trichloroethane (TCA) were detected
in Wells WGR-MW?2 and -MW3.

Between 1991 and 1993, RESNA Consultants (RESNA) conducted an investigation on behalf
of ARCO for the service station site in order to define the extent of gasoline contamination
caused by leakage of petroleum fuels. During their investigation, RESNA reported detectable
concentrations of chlorinated solvents in several soil borings.? As a result, in March 1993
ACDEH requested an investigation of the vertical and lateral extent of tetrachloroethylene
(PCE) at both the ARCO site and the Foothill Square Shopping Center.
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In order to verify the source and extent of the PCE contamination at Foothill Square, Augeas
Corporation (Augeas) drilled eight borings, installed nine monitoring wells, and collected soil
and groundwater samples for laboratory analysis. Additionally, targeted soil sampling was
performed inside the dry cleaners in 1994. Concentrations of PCE in these soil samples were
reported at 5,000 milligrams per kilogram (mg/kg; approximately equivalent to parts per
million [ppm]) (Augeas, 1994b). Augeas installed Wells AMW-1 through AMW-3 in
September through November of 1994, Wells AMW-4 and AMW-5 in March 1995, and Wells
AMW-6 through AMW-9 in July through August of 1995 (Augeas, 1994a,1995). Using the
groundwater bearing zones defined by the WGR wells, Augeas installed Wells AMW-1
through AMW-7 within the shallow groundwater bearing zone, and Wells AMW-8 and
AMW-9 within the deep groundwater bearing zone. A summary of the monitoring well
completion details is provided in Table 1.

Based on their soil and groundwater investigations, Augeas concluded that the PCE
contamination on the site was caused by a release of solvents from the dry cleaner and the
associated underground sanitary sewer lateral. Augeas also concluded that the extent of
affected soil was not widespread.

2.5 Removal Actions

As a result of the investigations described above, Augeas recommended that the PCE-affected
soil be excavated, thereby removing the source of contaminants that may affect groundwater
quality (Augeas, 1994a,b; 1995). It was expected that removal of the source area would result
in a reduction in PCE concentrations in groundwater at the site over time.

Between QOctober 1995 and January 1996, All Environmental, Inc. (AEI) excavated the PCE-
contaminated soil and backfilled the excavation with clean imported soil fill. During the
removal action, the lateral and vertical extent of affected soil was found to be more widespread
than initially estimated by Augeas. In addition, degradation products of PCE, and chloroform,
were detected in cleanup verification soil samples collected from the bottom and sidewalls of
the excavation, Chloroform was not consistently detected during verification sampling and its
presence in soil was considered questionable. Augeas initially recommended removing the
soils with PCE concentrations in excess of 1 mg/kg. Due to the presence of additional VOCs
other than PCE, PES understands the clean-up goal was then revised to include removal of
soils having total VOC concentrations above 1 ppm. The resultant excavation extended into
adjacent tenant spaces to the west and required removal of approximately 2,500 cubic yards
(cy) of affected soil. The details of the soil removal were presented in AEI's report Soil
Remedial Investigation and Excavation Project Summary (AEI, 1996a).

While the removal action was successful in removing the highest concentrations of chemical-
affected soils from beneath the former dry cleaner, soils with residual total VOC
concentrations above the 1 ppm goal are still present at two localized areas at the excavation
periphery. These two areas are described below:
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* The northeast corner of the former Young’s Cleaners space where total VOCs were 1.8
and 1.9 mg/kg at depths of 4 and 8 feet, respectively (AEI sampling locations 8 and
12); and

¢ In the breezeway west of the building containing the former Young’s Cleaners where
total VOCs were 2.8 mg/kg at a depth of 5 feet (AEI sampling location 50).

During the soil excavation, Wells AMW-2 and AMW-3 were destroyed. Additionally, Well
WGR MW-5 was covered by the soil stockpile and has not been accessible since that time.

Soil from the excavation was spread over the southeastern corner of the property by AEI for
treatment by aeration. Because the soil contained less than 50 ppm total VOCs, no permit was
required by the Bay Area Air Quality Management District. A remediation workplan to treat
the excavated soil was prepared by AEI and approved by ACDEH in March 1996 (AEI,
1996b; ACDEH, 1996b). The workplan proposed Target Cleanup Levels (TCLs) for the
excavated soil equivalent to two orders of magnitude below the U.S. EPA Region IX
Preliminary Remediation Goals (PRGs) for residential soil (EPA, 1995). The equivalent TCL
for PCE was 70 micrograms per kilogram (ug/kg; equivalent to parts per billion [ppb]).

In February 1996, ten grab soil samples were collected by AEI from the stockpile and
analyzed for VOCs to evaluate baseline concentrations before treatment. The baseline
analytical results indicated PCE concentrations ranged from below the detection limit of 5 to
380 pg/kg. AEI calculated a mean PCE concentration of 110 ug/kg, just greater than its TCL
of 70 pg/kg. Trichloroethene (TCE) was also detected in three of the samples at
concentrations ranging from 11 to 38 ug/kg; the TCL for TCE is 71 pg/kg. No other VOCs
were detected.

The soil stockpile was tilled once between February 1996 and January 1997 to accelerate the
aeration of VOCs. In January 1997, AEI collected a second set of soil samples to assess
residual VOC concentrations and summarized the findings in their report Soil Remediation
Summary (AEIL, 1997). Concentrations of PCE in this set of samples ranged from below the
detection of 10 to 110 ug/kg. AEI calculated a mean PCE concentration of 31.8 pg/kg, less
than the TCL of 70 ug/kg. A statistical analysis performed by AEI verified that the results
were within the 90-percent upper confidence interval. The only other VOC detected was TCE
in one sample at a concentration of 5.8 ug/kg. AEI’s report concluded that the remediation
goals had been achieved and stated that the soil should be considered eligible for limited reuse
onsite or disposal offsite. AEI recommended that as a final precaution, if used onsite, the soil
should be placed beneath a layer of asphalt to reduce the potential for human contact., Because
this report has just been recently completed and submitted to ACDEH for review, no
comments on the recent sampling and recommendations have been received from the ACDEH.
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3.0 RECORDS REVIEW

The area surrounding Foothill Square Shopping Center has historically consisted of light to
heavy industrial uses and commercial businesses with operations or practices that have the
potential to have affected groundwater. To identify other potential sources of VOCs in offsite
groundwater, PES performed a records review of historical information from a variety of
sources. These information sources are listed below:

¢ City of Oakland Building and Planning Department permits;

¢ City of Qakland Zoning Department land use permits;

+ City of Oakland Business License Department;

¢ City of Oakland Fire Department permits;

¢ Alameda County Department of Environmental Health records for USA Gas Station
No. 57, ARCO Station No. 276, 10735 MacArthur Boulevard (former Grand Auto),
10621 MacArthur Boulevard (Best Cleaners), and 10511 MacArthur Boulevard

(MacArthur Auto Service Center);

* Environmental Data Resources database reports describing sites with known PCE
releases;

¢ Environmental Data Resources database well search;
» Sanborn Fire Insurance Maps for business use;
¢ Polk Address Directory for business use;

e Aerial photographs of the area on file at Pacific Aerial Surveys for historical
information on nearby business operations; and

e Conducted telephone interviews with EBMUD staff who reviewed files for 10600 and
10621 MacArthur Boulevard sites.

Review of these records indicate that the only other sites with environmental regulatory agency
concerns in the vicinity of Foothill Square Shopping Center are the USA Gas Station and the
ARCOQ Station. Petroleum hydrocarbon releases have been identified at both of these sites and
investigations are currently being performed under ACDEH oversight. No sites with known
VOC releases, nor other petroleum hydrocarbon releases, were identified in the information
reviewed by PES.
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4.0 FIELD INVESTIGATION - PRELIMINARY SAMPLING (HYDROPUNCH)

To assess the potential offsite migration of the residual PCE in groundwater in areas not
monitored by previously installed wells, a preliminary investigation consisting of
HydroPunch™ sampling was performed by PES. This investigation was considered
preliminary only in that long term monitoring (i.e., groundwater monitoring wells) necessary
to allow continued evaluation of any detected plume would follow as a recommendation of the
current investigation.

The field investigation consisted of: (1) permitting activities; (2) an underground utility
survey; (3) a cone penetrometer (CPT) survey; (4) groundwater sampling activities using
HydroPunch™ technology; and (5) equipment decontamination, grouting and street repair.
Field activities occurred between December 9, 1996 and January 15, 1997. These activities
are described below,

4.1 Permitting

All CPT and HydroPunch™ sampling was performed under a drilling permit from the County
of Alameda Zone 7 Water Agency (Zone 7). The permit application for the first three
sampling locations was approved and PES received a drilling permit from Zone 7 on
December 10, 1996 (Permit No. 96871). The permit was extended, via telephone
conversations with a Zone 7 representative, to cover the next six sampling locations.

The City of Oakland (City) required an excavation permit, valid for 90 days, for each street
where work was performed. Excavation permits were obtained from the City of Oakland
Office of Planning and Building Department for work on 106th Avenue and Myers Street
(Permit Nos. X9601001 and X9601002) on December 10, 1996, and a permit for work on
MacArthur Boulevard (Permit No. X9700034) was obtained on January 14, 1997. A City
inspector visited the drilling site on January 15, 1997, and approved of the street repair
techniques that were utilized (see section 3.5)

4.2 Utility Surve

Prior to conducting the subsurface work, PES contracted with underground utility locating
services, to clear the proposed sampling locations for underground utilities, Down Under
Technologies of Hayward, California, and Cruz Brothers, Inc. of Milpitas, California
performed utility clearance during the various drilling events. As required by the City
excavation permit, Underground Service Alert (USA) was also contacted prior to each drilling
event to request that member organizations locate utilities in the vicinity of the work area.

4.3 Cone Penetrometer Survey

In order for the HydroPunch™ sampling to target permeable zones of the uppermost aquifer, a
CPT survey was performed to gain real time data on the local soil stratigraphy. The CPT
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survey was performed in general accordance with American Society for Testing and Materials
(ASTM) Standard D 3441-86 (ASTM, 1988). PES contracted Gregg In Situ, Inc. (Gregg), a
state licensed contractor, to perform the CPT and subsequent groundwater sampling activities
under PES’ direction. The survey consisted of obtaining CPT measurements at each of the
nine locations (CPT-1 to CPT-9), to depths of up to 60 feet. The CPT logs are presented in
Appendix A. All CPT locations were within several feet of the HydroPunch™ borings shown
on Plate 2, and are not posted separately.

To avoid potential cross-contamination between CPT survey locations, all downhole equipment
was decontaminated before and after each use by a high pressure steam cleaner.
Decontamination rinsate was stored onsite in one labeled 55-gallon drum, pending disposal.

At each CPT location, the asphalt ground surface was penetrated to a depth of 1-foot using a
hydraulically driven truck-mounted 3-inch diameter solid flight auger. Each hole was then
hand-augured to a depth of 5 feet below the asphalt to ensure that no underground utilities
were encountered,

Real-time field plots of depth, cone tip resistance, sleeve friction resistance, friction ratio, and
pore water pressure were generated during the investigation. Interpretation of soil lithology
was performed by the computer program CPTINTR1 (Version 3.02) developed by the
University of British Columbia. The program evaluates the relationship of the friction ratio
and the overburden-normalized cone tip resistance to interpret soil parameters. Pore pressure
dissipation tests were conducted to determine relative transmissiveness of subsurface materials.
Once the CPT probe was driven to the desired depth, data collection was terminated and the
probe was retracted from the hole. Cuttings from the hand-auguring activity were placed back
in each respective hole to provide lateral support for the CPT cone and rod equipment.

The holes generated by the CPT probe were pressure grouted to the surface, via tremie pipe,
with a five-percent bentonite/cement mixture. The cement grout was topped off with 2 to

3 inches of concrete in the subsurface interval where gravel baserock underlies the street. The
street surface was repaired by filling the remaining space in the hole with cold-patch asphalt,
and compacting it with a 5-pound sledge hammer. A City inspector examined the street
repairs on January 15, 1997, and gave verbal approval of the repairs.

4.4 Groundwater Sampling Activities

On the basis of the CPT survey results, PES selected the target depths at which to collect the
shallow- and deep-zone groundwater samples. Groundwater samples were collected by Gregg
personnel, under the supervision of a PES geologist. Groundwater sampling was performed
using truck-mounted hydraulically-driven HydroPunch™ sampling equipment. The
groundwater sampling locations, designated HP-1 through HP-9, are shown on Plate 2.
Sampling locations HP-1 and HP-7 were on the Foothill Square Shopping Center property.
The other seven sampling locations were offsite to the west and northwest of the site. The
HydroPunch™ sampling locations were within 3 to 10 horizontal feet of the CPT borings.
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To avoid potential cross-contamination between sampling locations, all downhole equipment
was decontaminated as described above, The HydroPunch™ sampler was driven to the desired
depth, then retracted approximately 3 feet to expose the screened sampling chamber,

Sampling depths for the nine sampling locations are listed on Table 2. Groundwater samples
were collected through the hollow stem of the sampling rods from the inner cylinder with a
1/2-inch diameter stainless steel bailer and decanted into laboratory supplied, pre-cleaned,
40-milliliter volatile organic analysis (VOA) glass sample bottles.

After collection, each sample was labeled with the project name and number, date, time of
collection, and sample identification number prior to being stored in a chilled, thermally-
insulated cooler. Samples were submitted with chain-of-custody (COC) documentation to
Inchcape Testing Services of San Jose, California, a state-certified laboratory. Samples were
analyzed for VOCs using EPA Test Method 8021.

4.5 Groundwater Sampling Results

Because of the heterogeneities of the uppermost aquifer, low transmissivity silts and clays
prevented the collection of shallow groundwater samples at HP-1, HP-3, HP-5, HP-6, and
HP-9. Although attempts were made to collect HydroPunch™ samples at several depth
intervals at these locations, no groundwater entered the sampler. On the basis of the CPT
logs, the shallow aquifer is saturated, but sample collection efforts suggest that there is very
little groundwater production from the formation in these areas. Groundwater samples were
successfully collected from the deeper groundwater zone at all nine sampling locations.

In the shallow groundwater zone, PCE was detected only at sampling location HP-7

(230 micrograms per liter [g/L)). At the other shallow groundwater sampling locations, PCE
was not detected or a groundwater sample could not be obtained, as described above.
Groundwater analytical results for the HydroPunch™ sampling investigation are presented in
Table 2. The analytical laboratory reports and chain-of-custody forms are presented in
Appendix B.

For comparison, PCE concentrations detected in monitoring wells completed in the shallow
groundwater zone during recent groundwater monitoring events at Foothill Square Shopping
Center and the adjacent ARCO service station have been posted along with the current
HydroPunch™ results (Plate 3; Tables 2 and 3). These data indicate that although PCE is
present in the shallow groundwater zone at concentrations up to 3,400 pg/L (Well AMW-7;
October, 1996) onsite, no PCE has been detected in this zone offsite. This indicates that the
lateral distribution of PCE in shallow groundwater is limited, and PCE does not appear to be
migrating offsite in any significant way in the shallow groundwater zone. During shallow
groundwater sampling activities at HP-4, a sheen was observed on the sampling equipment and
a petroleum hydrocarbon odor was noted in the water sample. The petroleum hydrocarbons
are likely the result of residual contamination associated with the leaking tanks and/or piping at
the ARCO service station.
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In the deep groundwater zone, PCE was detected onsite at HP-1 at a concentration of 20 pg/L,
and offsite at HP-6 and HP-9 at concentrations of 40 and 25 ug/L, respectively, Detected
PCE concentrations from the HydroPunch™ investigation, along with recent data from
monitoring wells completed in the deep groundwater zone, are posted on Plate 4. These data
show.that alfhiough PCE concentrations have been détected onsite and offsite at the ARCO
station at concentrations up to 2,600 pg/L, there is little PCE present in the deep groundwater
zone west of MacArthur Boulevard and north of 106th Avenue.

5.0 RISK EVALUATION

A screening-level risk evaluation was performed to assess the potential impact of residual
YOCs in soil and groundwater to users of the site. Receptors at the site include workers,
shoppers, construction workers, and nearby residents, The primary pathways that are
evaluated consist of volatilization of residual VOCs from soil and groundwater to building
interiors, and contact with affected soil and groundwater.

5.1 VOC Volatilization From Soil

In February 1996, PES performed a screening-level risk evaluation of estimated air
concentrations of VOCs within tenant spaces at the site resulting from volatilization of residual
VOCs in soil. This evaluation was submitted to the ACDEH and RWQCB for review and
comment (PES, 1996a). It was accepted by the RWQCB and ACDEH in letters dated

March 21 and March 26, 1996, respectively (RWQCB, 1996; ACDEH, 1996a).

As described above in Section 2.5, while the removal action was successful in removing the
highest concentrations of chemical-affected soils from beneath the former dry cleaner, soil
with residual VOC concentrations slightly above the 1 ppm total VOC goal remains in
localized areas at the excavation periphery.

The residual VOCs were left in place after the removal action (soil excavation) at the former
Young’s Cleaners had removed the highest concentrations of chemical-affected soil beneath the
building. Because the area overlying the residually-contaminated soil is paved, eliminating
direct contact, inhalation was the only complete pathway. Inhalation was, therefore, the only
pathway that was modeled in the February 1996 screening-risk evaluation. The estimation of
VOC concentrations in ambient air within the tenant spaces was accomplished by modeling
volatilization of residual VOCs in soil beneath the buildings.

YOC concentrations within each of the tenant spaces were estimated by modeling VOC
volatilization from residually-affected soils. In addition to PCE, TCE, 1,1-dichloroethene
(DCE), and total 1,2-DCE were also modeled. The corresponding chemical vapor flux at the
ground surface via upward diffusion through the soil column was estimated using the results of
the volatilization model. Once the chemical vapor flux at the ground surface was determined,

5020201R.002 10




PES Environmental, Inc.

an estimate of chemical concentrations within each tenant space was made using a simplified
air-mixing model.

The results of the volatilization modeling indicate that the estimated concentrations of VOCs
within the interior tenant spaces are well below the applicable U.S. EPA PRGs (Table 4). The
range of estimated interior concentrations varied widely, depending primarily on the VOC
constituent of concern, its concentration in underlying soil, the percentage of the tenant space
remediated, and the air circulation rate within the tenant space.

In concluston, the screening-level risk evaluation for soil demonstrated that the residual VOCs
in soil do not present a significant risk to site users.

5.2 VOC Volatilization From Groundwater

As described above in Section 4.5, residual PCE is present in groundwater beneath the site.,
To assess the potential risk to human health resulting from the residual PCE volatilizing from
groundwater, an evaluation similar to that performed for soil (Section 5.1) was performed.
Two scenarios were evaluated. One scenario modeled onsite groundwater conditions and the
second considered offsite conditions.

For the onsite scenario, worst case concentrations from the October 1996 quarterly monitoring
period were assumed to exist under all four tenant units in the northwest building at the site.
A PCE concentration of 3,400 ug/L in shallow groundwater was used as input for the
volatilization model. Additionally, TCE, cis-1,2-DCE, trans-1,2-DCE, and
dichlorodifluoromethane were detected in groundwater and evaluated in this scenario. The
other standard assumptions applied to the model are listed in Table 5. Results of the onsite
model scenario indicate that PCE concentrations in ambient air resulting from volatilization
from groundwater are below the U.S. EPA PRGs (see Table 6). All other calculated VOC
concentrations in ambient air were also below the applicable PRG levels. Calculation sheets
for the risk evaluation are presented in Appendix C.

The concentration of PCE in offsite HydroPunch™ groundwater samples was significantly
lower than onsite and the affected groundwater was deeper than on the site. Because offsite
buildings are wood frame residences, the building construction and ventilation model
assumptions differ from onsite. Therefore, volatilization of PCE-affected groundwater using
these offsite conditions was modeled. Groundwater analytical results from the offsite sampling
point containing the highest PCE concentration, HP-6 (PCE = 40 ug/L), were used. Because
v1rtually no other VOCs were detected in offsite sampling, concentrations of TCE and
cis-1,2-DCE from HP-1, located onsite but adjacent residential Jots north of the Site, were also
medeled. Model input and results are presented in Tables 5 and 6, respectively. The model
results indicate that calculated PCE concentrations inside of offsite residences would be well
below the U.S. EPA PRG for ambient air.

5020201R.002 11




PES Environmental, Inc.

In conclusion, the screening-level risk evaluation for groundwater demonstrated that the
residual VOCs in groundwater do not present a significant risk to site users or offsite
receptors.

5.3 Direct Contact with Soil

Direct contact with PCE-affected soil is not expected under day-to-day tenant operations at the
site because the site is completely paved with concrete or asphaltic concrete. In the event of
construction activities penetrating this cap, workers might be exposed to affected soil. The
soil remediation program performed in late 1995 removed all residual VOCs above the PRGs
for industrial receptors in the immediate vicinity of the former Young’s Cleaners

(AEI, 1996a).

Additionally, VOC analytical data for soil has been collected at the site during previous
investigations. A summary of these data is presented in Table 7. As shown in this table, some
of the sample intervals with detected PCE were removed during the soil removal action. In
those areas where affected soil remained, the detected PCE concentrations are below PRGs for
residential soil. Therefore, there should be no risk to construction workers from direct contact
with this soil.

5.4 Direct Contact and Ingestion of Groundwater

To assess the potential for groundwater use in the area of Foothill Square Shopping Center,
PES performed a database search for groundwater wells within a 2-mile radius of the site using
Environmental Data Resources. One well, located approximately 1.3 miles south-southwest of
the site, was reported in the search area. On the basis of the extent of the PCE plume at the
site, this well is not close enough to be affected by VOC releases at Foothill Square Shopping
Center. All local domestic water is supplied by East Bay Municipal Utility District. There is
no evidence of groundwater use in this area and, therefore, little risk to human health from
consumption of groundwater at the site.

As discussed above, the depth to groundwater at the site ranges from 5 to 25 feet. Itis
possible that construction workers may encounter shallow groundwater if excavations extend
below the water table. Although groundwater over much of the site has not been affected by
the VOC release associated with the former dry cleaner, elevated residual VOC concentrations
are present at the former source area and over the northwest corner of the site, ¥ future
construction plans indicate that excayation may be deep enough to encounter groundwater in -
the affécted area, a-Site Safety and Contingency Plan shoild be prepared to mitigate potential
risks associated with contact with affected water by construction workers.
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6.0 DISCUSSION

6.1 PCE Groundwater Plume Definition

The preliminary sampling investigation, consisting of HydroPunch™ sampling of both the
shallow and deep zones of the uppermost aquifer downgradient of Foothill Square Shopping
Center have characterized the approximate extent of VOCs in groundwater. No PCE has been
detected offsite in the shallow groundwater zone (Plate 3). In the deep groundwater zone,
PCE is offsite to the northwest near the ARCO station and offsite to the west site near the
intersection of Myers Street and 108th Avenue (Plate 4). These data indicate that the VOC
groundwater plume has not migrated substantially offsite and appears to be stable.

The stability of the plume is likely the result of several factors. Primary among these factors
are hydraulic gradient and natural attenuation. Historical water-level elevation data for wells
completed in both the shallow and deep groundwater zones indicate that groundwater flow is to
the west to northwest. As demonstrated by the data, the groundwater plume indeed extends
from the source area in this general direction (Plates 3 and 4). However, the PCE in the
shallow groundwater zone is present primarily near the former source area and has not been
observed offsite of Foothill Square Shopping Center at any sampling location. In the deep
groundwater zone, PCE does not extend northwest of the ARCO station. Water-level data
collected by EMCON for the ARCO station investigation indicate that the groundwater
gradient is nearly flat at that site. This flat groundwater gradient is likely the result of the
heterogeneous stratigraphy, as discussed above in Sections 2.2 and 2.3.

In addition to the nearly flat gradient near the ARCO station, degradation of the PCE through
natural attenuation appears to be occurring. Natural attenuation, or intrinsic remediation, is
the degradation of the VOCs through biological and chemical processes. The PCE breaks
down initially to TCE, then cis-1,2-DCE, and ultimately to chloride, carbon dioxide, and
water as eventual by products of the degradation process. Two of the interim breakdown
products (TCE and cis-1,2-DCE) have been detected in onsite groundwater samples indicating
these natural remediation processes are occurring at the site,

6.2 Risk Evaluation

The risk to human health resulting from residual VOCs in soil and groundwater has been
evaluated. Volatilization of VOCs from soil and groundwater has been shown to yield indoor
air concentrations below the U.S. EPA PRG for ambient air in both onsite and offsite
scenarios. Direct contact with groundwater by construction workers, while not expected,
should be addressed in a Site Safety and Contingency Plan to mitigate any potential risks
arising from contact with affected groundwater.
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7.0 RECOMMENDATIONS

On the basis of the recent offsite Hydropunch™ sampling results, trends over several years of
quarterly results for many of the groundwater monitoring wells, and the results of the
screening-level risk evaluation, PCE in the groundwater is not widespread and active
groundwater remediation is not warranted. Soil remediation of the source area has already
been performed. Residual VOCs in onsite soil and groundwater, and offsite groundwater are
below concentrations that would result in unacceptable risks to users of the site, onsite
construction workers, and nearby residents.

However, to provide continuing data to evaluate the stability of the PCE groundwater plume,
PES recommends the installation and monitoring of sentry wells at the leading edge of the
plume. Qn g;r;,,bg,ms of the results of the groundwater samphng and the regional direction.of
groundwater flow, two deep groundiwatet zone sentry wells are rscommended. These wells
should be instalted 50 to 100 feet downgradient of the leading edge of the plume. One well
(FHS-MW-10) should be installed on 106th Avenue, just west of MacArthur Boulevard., The
second well (FHS-MW-11) should be installed on 107th Avenue, just west of Myers Street.
The recommended well locations are shown on Plate 5.

The wells should be 2-inch-diameter PVC, and installed using hollow-stem auger drilling
methodology. Soil samples should be collected at 5-foot intervals to assess lithology and allow
selection of the screened interval. Based on the nearby CPT survey data collected during the
current investigation, Well FHS-MW-10 should be approximately 52 feet in total depth and
screened from 42 to 52 feet bgs. Well FHS-MW-11 should be approximately 60 feet in total
depth and screened from 50 to 60 feet bgs.

To provide the maximum benefit of the data produced from these wells, sampling of the sentry
wells should be incorporated into the ongoing quarterly sampling program of onsite wells at
Foothill Square Shopping Center. Additionally, PES recommends that the analytical program
be expanded to evaluate the progress of intrinsic remediation, by testing for geochemical
parameters indicative of biological and chemical degradation. The expanded analytical
program should include dissolved oxygen, oxygen-reduction potential, sulfaté, nitrate, iron*”*
carbon dioxide, and methane, in addition to VOCs by EPA Test Method 8021. Collecting and
analyzing these data, combined with the distribution and trends.in the concentration of PCE
and degradation by-products for a period of 1 t0'2 years should be sufficient to allow this
interpretation.

After one quarter of monitoring all onsite and new offsite sentry wells, PES recommends that
the entire sampling program be reevaluated for reduction in the overall number of wells
sampled for laboratory analysis. Because several of the onsite wells have historically not
detected VOCs, the number of wells in the sampling program should be able to be reduced and
still provide adequate data to evaluate the stability of the plume. Additionally, once several
quarters of data have been collected from the new sentry wells, it may be possible to change
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the frequency of sampling to a semi-annual basis. Water-level measurements should continue
to be made in all wells to provide sufficient data for contouring water-level elevations.

Lastly, a risk management plan should be prepared to mitigate potential health and safety
issues during any future construction activities at the site. 'This document will describe plans
and procedures to minimize exposure to VOCs and mitigate risks from any potential exposure.
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Table 1. Monitoring Well Construction Details
Results of Additional Investigalion
Foothill Square Shopping Center

Oakland, California

PES Environmental, Inc.

GW TOC Total Depth Total Depth Screened Interval Screened Interval Bedrock
Well Date Installed Zone Elevation | of Boring of Casing Depth (feet bgs) Elev. {feet MSL) Depth | Elevation
Number Installed By Monitored | (feet MSL) | (feet bgs) | {feetbgs) |{feet BTOC)| Top | Bottom Top | Bottom | {feet bgs] | (feet MSL) Comments
FORMER YOUNG'S CLEANERS
WGR MW-1 12/5/88 WGR Shallow 65.97 335 28.5 283 235 285 42.5 375 NE - Paved over w! asphalt
WGR MW-2 12/6/88 WGR Shallow 63.18 40.5 28.0 27.9 23 28 40.2 35.2 NE —
WGR MW-3 12/7/88 WGR Shallow 58.34 42.0 27.0 26.8 22 27 363 3.3 NE -
WGR MW-4 12/7/88 WGR Deep 60.02 505 45.0 44.9 25 45 35.0 15.0 NE -
WGR MW-5 12/8/88 WGR Shallow 68.94 3.5 315 NA 235 s 454 374 30 38.9 [Covered w/ soll
AMW-1 9M2/94 Augeas Shallow 64.51 340 34.0 338 24 kX! 405 0.5 NE -
AMW-2 5/30/94 Augeas Shallow 65.33 290 25.0 28.9 19 29 483 36.3 NE - Abandoned 1995
AMW-3 11/18/94 Augeas Shallow 65.09 29.0 29.0 28.6 19 29 451 6.1 NE - Abandoned 1995
AMW-4 3122195 Augeas Shallow 64.79 25.0 250 246 15 25 49.8 39.8 NE —
AMW-5 322195 Augeas Shallow 6497 30.0 30.0 30.1 20 30 450 350 NE -
AMW-6 Jun-Aug. ‘95 Augeas Shallow 65.10 NA NA 25.0 NA NA NA 40.1 NA NA
AMW-7 Jun-Aug. ‘85 Augeas Shallow 64.24 NA NA 248 NA NA NA 394 NA NA
AMW-8 Jun-Aug. "85 Augeas Deep 64.55 NA NA 45.4 NA NA NA 16.1 NA NA
AMW-9 Jun-Aug. "95 Augeas Deep 63,45 NA NA 543 NA NA NA 9.2 NA NA
[ARCO STATION #276
MW-1 3/21/89 AGS Deep 55.92 40.5 390 38.8 19 39 369 16.9 NE -
MW-2 3/22/89 AGS Shallow 55.10 28.5 255 254 155 255 39.6 29.8 NE —
MW-3 3/21/89 AGS Deep 56.55 40.5 40.0 38.4 20 40 36.6 16.6 NE -
MW-4 3/29/89 AGS Deep 55.88 53.5 50.0 480 30 50 26.0 6.0 NE -
MW-5 4/6/889 AGS Deep 55.43 49.0 47.5 47.0 32.5 475 229 7.8 NE -
MW-6 6/16/92 RESNA Deep 61.78 61.0 56.0 51.7 375 56 243 58 NE -
MW-7 6/16/92 RESNA Shallow 58.64 37.5 375 35.6 17.5 375 M1 211 NE -
MW-8 NA RESNA Deep 53.65 49.0 NA 47.8 29 19 NA NA NA NA
RW-1 NA RESNA Deep 5632 NA NA 48.9 NA NA NA NA NA NA
USA GAS STATION #57
5-1 NA NA Bedrock 78.68 43.0 43.0 NA 24 43 547 3s7 24 50.7 Extended casing
52 NA NA Bedrock 80.93 40.0 40.0 NA 21 40 55.9 409 22 54.9  |Exended casing
MW-3 2/28/95 Afton Bedrock 8032 44.0 44.0 44.0 24 44 56.3 36.3 16 60.3 Extended casing
Mw-4 1172035 Alton Shaliow 76.42 40.5 400 40,0 10 40 56.4 36.4 NE — Extended casing
MW-5 11/20/95 Alton Shallow 80.52 41.0 40,0 40.0 10 40 70.5 40.5 NE - Extended casing
MW-6 11120095 Alton Shallow B1.64 405 40.0 40.0 10 40 71.6 4186 as 42.6 |Extended casing
Mw-7 11721595 Alton Shallow 78.86 41.0 40,0 40.0 10 40 689 38.8 32.5 424  |Exterded casing
MW-8 11/24/85 Alton Bedrock 79.55 35.5 35.0 35.0 10 35 63.6 44.6 8 67.6 Exlended casing

Note:

Altan = Atton Geoscience.
AGS = Applied GeaSystems.
Augeas = Augeas Corporation.
bgs = Below ground surface,
BTOC = Below top of casing.

MSL = Mean sea level (1929 NGVD).
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NA = Not available.
— = Not applicable.
NE = Not encountered.
RESNA = RESNA Consultants.
TOC = Top of casing.
WGR = Westemn Geologic Resources, Inc.
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Table 2. Summary of Analytical Results for HydroPunch™ Groundwater Samples
Results of Additional Investigation
Foothill Square Shopping Center

Oakland, California

Sample
Sample Date Depth Concentration in micrograms per liter (ug/L)
Location | Sampled { (ft. bgs) PCE | TCE [ c1,2-DCE Comments

HP-0 7/26/96 25 <0.5 <0.5 <(Q.5 Bailed from temporary casing
7/26/96 49 440 <5 <5 Bailed from temporary casing

HP-1 12111796 No free water encountered
12/11/98 0-45 8.6 <0.5 <0.5 Collected sample from open CPT

hoie; not a representative sample

12/16/96 42-45 21 13 0.52

HP-2 1211496 22-25 <0.5 <0.5 <0.5
12/11/98 45-48 <0.5 <0.5 <0.5

HP-3 12/11/96 No free water encountered
12/11/96 4548 <0.5 <0.5 <0.5

HP-4 12/16/95 13-16 <D.5 0.65 <0.5 Sheen on HydroPunch, petroleum

hydrocarbon odor in water sample

12/16/96 46-49 <(.5 0.79 <0.5

HP-5 12/16/96 No free water encountered
12/16/96 41-44 <0.5 <0.5 <0.5

HP-6 12/16/98 No free water encountered
12/16/96 57-60 40 <0.5 <0.5

HP-7 1415797 22-25 230 43 180
1/15/97 39.5-43.5 <0.5 <0.5 <0.5

HP-8 1M15/97 35-38 <0.5 <0.5 <0.5
1115/97 o7-60 <05 <0.5 <0.5

HP-9 1M5/97  No free water encountered
1115/97 42-45 25 <0.5 <0.5

Notes:

PCE = Tetrachloroethene.
TCE = Trichloroethene,

c-1,2-DCE = cis-1,2-Dichloroethene.
< = Not detected at or above the laboratory reporting limit indicated.
All analyses by EPA Test Method 8010. Analytes not listed were not detected at or above the reporting lirnit.

5020201R X023 - Table 2
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Results of Additional Investigation
Foothill Square Shopping Center
Qakland, California

PES Environmental, Inc.
Table 3. Summary of Analytical Resuits for Groundwater Samples from Wells - VOCs

Well Date Sampled Concentrations expressed in micrograms per liter {ig/L)
Number Sampled by PCE TCE ¢-1,2-DCE | t-1,2-DCE | Freon-12
FOOTHILL SQUARE SHOPPING CENTER WELLS
WGR MW-1 12/13/88 WGR <0.1 <0.1 <0.1 <0.1 <0.1
{Shallow Zone) 9/12/95 Augeas <0.5 <0.5 - <0.5 <0.5
7117196 PES NS NS NS NS NS
10/23/96 PES NS NS NS NS NS
WGR MW-2 12/13/88 WGR <0.1 <0.1 <0.1 <0.1 <0.1
(Shallow Zone) 210794 WGR <0.5 <0.5 <0.5 <0.5 <0.5
3/23/35 Augeas <0.5 <0.5 - <0.5 <0.5
6/21/95 Augeas <0.5 <0.5 - <05 <0.5
8/11/95 Augeas <0.5 <0.5 - <05 <0.5
4/16/96 PES <0.5 <0.5 <0.5 <0.5 <2
7M17/96 PES <0.5 <0.5 <0,5 <0.5 <2
10/23/96 PES <0.5 <0.5 <0.5 <0.5 <2
WGR MW-3 12/13/88 WGR <0.1 <0.1 <0.1 <0.1 <0.1
(Shallow Zone) 5/2/94 EMCON <1 <1 <1 NS NS
8/3/94 EMCON <1 <1 <1 NS NS
12/6/94 EMCON 4 <1 <1 <1 —
3/11/95 EMCON <1 <1 <1 <1 -
6/5/95 EMCON <1 <1 <1 <1 —
8/29/95 EMCON < < <1 <1 -
9/11/95 Augeas <0.5 <Q.5 - <0.5 <0.5
11/116/95 EMCON <1 <1 <1 <1 <
2/28/96 EMCON <1 <1 <1 <1 -
4/16/96 PES 0.8 0.5 <0.5 <0.5 11
5128196 EMCON <1 <1 <1 <1 -
717/96 PES <0.5 0.7 <0.5 <0.5 <2
8/19/96 EMCON <1 <1 <1 <1 -
10/23/96 PES <0.5 <0.5 <0.5 <0.5 <2
WGR MW-4 12/13/88 WGR <0.1 <0.1 <0,1 <0,1 <0.1
{Deep Zone) 4/16/986 PES <0.5 - <0.5 <0.5 <05 <2
717196 PES <0.5 <05 <0.5 <0.5 <2
10/23/96 PES <0.5 <0.5 <0.5 <0.5 <2
WGR MW-5 12/5/88 WGR <0.1 <0.1 <0.1 <0.1 <0.1
{Shaliow Zone) 7M17/96 PES NS NS NS NS NS
10/23/96 PES NS NS NS NS NS
AMW-1 10/4/94 Augeas <02 <0.2 0.5 <0.2 -
{Shallow Zone) 3/23/95 Augeas <0.5 <0.5 - <0.5 <0.5
6/21/95 Augeas <0.5 <0.5 - <0.5 <0.5
9/11/95 Augeas <0,5 <0.5 - <0.5 <0.5
4/16/96 PES <0.5 <0.5 <0.5 <0.5 <2
7117196 PES <0.5 <0.5 <0.5 <0.5 <2
10/23/96 PES NS NS NS NS NS
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Results of Additional Investigation
Foothill Square Shopping Center

Qakland, California

PES Environmental, Inc.
Table 3. Summary of Analytical Results for Groundwater Samples from Wells - VOCs

Well Date Sampled Concentrations expressed in micrograms per liter (pg/L)
Number Sampled by PCE TCE ¢-1,2-DCE | t-1,2-DCE [ Freon-12
AMW-2 10/4/94 Augeas 28,000 320 110 50 <0.5

{Shallow Zone) 10/18/94 Augeas 18,000 <250 <250 <250 <250
11/8/94 Augeas 35,000 <0.5 <0.5 <0.5 <0.5
3/23/95 Augeas 13,000 <250 - <250 <250
6/21/95 Augeas 36,000 <500 - <500 <500
Well abandoned during site remediation in 1995,
AMW-3 11/28/94 Augeas 22 <0.5 <0.5 <0.5 <0.5
{Shallow Zone) 3/23/95 Augeas 45 <50 - <5.0 <5.0
6/21/95 Augeas <0.5 <05 - <0.5 <0.5
Well abandoned during site remediation in 1895,
AMW-4 5/15/95 Augeas 2,400 <50 - <50 <50
(Shallow Zone) 6/21/95 Augeas 2,500 <50 - <50 <50
9/13/95 Augeas 1,100 <25 - <25 <25
4/16/96 PES 1,200 10 <10 <10 <40
7/17/96 PES B60 <10 <10 <10 <40
10/23/96 PES 22 0.5 <0.5 <0.5 <2
AMW-5 5/15/95 Augeas 1.2 <0.5 - <0.5 <0.5
{Shallow Zone) 6/21195 Augeas <0.5 <0.5 - <0.5 <0.5
9/12/95 Augeas <0.5 <0.5 — <0.5 <0.5
4/16/96 PES <0.5 <0.5 <0.5 <0.5 <2
717496 PES 0.6 <0.5 <0.5 <0.5 <2
10/23/96 PES 0.8 <0.5 <0.5 <0.5 <2
AMW-§ 9/13/95 Augeas 930 <25 — <25 <25
(Shallow Zone) 4/16/96 PES 1,800 110 20 <10 <40
7117196 PES 3,300 280 <30 <30 <100
10/23/96 PES 2,800 140 <30 <30 <100
AMW.T 9/12/95 Augeas 2,350 340 - <25 <25
"(Shallow Zone) 4/16/96 PES 2,300 500 2,200 60 <100
' 77198 PES 2,400 530 2,100 <30 <100
10/23/86 PES 3,400 610 3,100 5@ - <100
AMW-S 9/11/95 Augeas 95 <25 — <25 <25
(Deep Zone) 4/16/96 PES 0.8 <0.5 <0.5 <0.5 <2
717496 PES 1.6 <0.5 <0.5 <0.5 <2
10/23/96 PES <0.56 <0.5 <0.5 <0.5 <2
AMW-9 9/13/85 Augeas 170 <25 - <25 <25
{Deep Zone) 4/16/96 PES 170 4 7 <3 <10
7117/98 PES 190 4 <3 <3 <10
10/23/96 PES 190 <3 <3 <3 <10
5020201R.X03 - Table 3 Page 2af 6 3/24/97
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Table 3. Summary of Analytical Results for Groundwater Samples from Wells - VOCs
Resulis of Additional Investigation
Foothill Square Shopping Center

Oakland, California

Well Date Sampled Concentrations expressed in micrograms per liter {pgiL)
Number Sampled by PCE TCE c-1,2-DCE | t-1,2-DCE | Freon-12
ARCC SERVICE STATION WELLS
Mw-1 9/3/91 RESNA 4.5 ND ND ND
(Deep Zone) 11/6/91 RESNA <2.0 <2.0 <2.0 <2.0 -
3/10/92 RESNA 8.2 ND ND ND -
6/30/92 RESNA 15 ND ND ND -
9/9/92 RESNA 6 ND ND ND -
11/20/92 RESNA 2 ND ND ND -
2112493 RESNA 92 ND ND ND -
5/12/93 RESNA 280 ND ND ND -
B8/18/93 RESNA 120 ND ND ND -
11/10/93 RESNA 46 ND ND ND —
2/4/94 RESNA 22 <1 <1 <1 -
5/2/94 RESNA 35 <1 <1 <1 -
8/3/94 RESNA 14 <1 - <1 -
12/6/94 RESNA, 17 <1 — <1 -
3110/95 RESNA 170 <1 - <1 -
6/5/95 RESNA 210 <1 - <1 -
8729195 EMCON 130 <1 - <1 -
11/16/95 EMCON 45 <1 - <1 <1
2/28/96 EMCON a7 <1 <1 <1 -
5/28/96 EMCON 160 <5 <5 <5 -
8/19/96 EMCON 77 <1 <1 <1 —
MWw.2 9/3/91 RESNA  |Not sampled: well contained floating product
(Shallow Zone) 11/6/91 RESNA  [Not sampled: well contained floating product
3/10/92 RESNA 0.9 ND 54 ND -
6/30/92 RESNA <2000 <2000 <2000 <2000
9/9/92 RESNA  |Not sampled: well contained floating product
11/20/92 RESNA  |Not sampled: well contained floating product
2/12/93 RESNA  {Not sampled: weil contained floating product
512193 RESNA |Not sampled: well contained floating product
8/18/93 RESNA  |Not sampled: well contained floating product
11/10/93 RESNA  |Not sampled: well contained floating product
2/4194 RESNA <1 <1 <1 <1 -
5/2/194 RESNA <1 <1 <1 <1 -
B/3/94 RESNA NS NS NS NS NS
1216784 RESNA <5 <5 - <5 -
3/11/95 RESNA, <1 < — <1 -
6/5/95 RESNA <1 <i - <1 -
8/28/85 EMCON <5 <5 - <5 -
11/16/95 EMCON NS NS NS NS NS
2/28/96 EMCON <1 <1 <1 <1 -
5/28/96 EMCON <1 <1 <1 <1 -
8/21/96 EMCON <1 <1 <1 <1 -
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PES Environmental, Inc.

Table 3. Summary of Analytical Results for Groundwater Samples from Welis - VOCs
Results of Additional Investigation
Foothill Square Shopping Center
Qakland, Califormia

Well Date Sampled Concentrations expressed in micrograms per liter {(pg/L)
Number Sampied by PCE TCE c-1,2-DCE | t-1,2.DCE | Freon-12
MW-3 9/3/91 RESNA 1,600 ND ND ND
(Deep Zone) 11/6/91 RESNA 400 ND ND ND
3/10/92 RESNA 980 5.6 1 ND 34
6/30/92 RESNA 1,500 ND ND ND
9/9192 RESNA 800 ND ND ND
11/20/92 RESNA 690 ND ND ND
2112/83 RESNA 1,200 ND ND ND
5/12/93 RESNA 1,600 ND ND ND
8/16/93 RESNA 1,300 ND ND ND
11/10/93 RESNA 1,300 ND ND ND
2/4194 RESNA 91 <5 <5 <5 -
512184 RESNA 1,600 <20 <20 <20 -
8/3/94 RESNA €80 <20 - <20 -
12/6/94 RESNA 1,100 <25 - <25 -
3/11/95 RESNA 1,700 <10 - <10 -
6/5/85 RESNA 2,500 <20 - <20 -
8/29/85 EMCON 1,600 <20 - <20 -
11/16/95 EMCON 1,100 <20 - <20 -
2/28/96 EMCON 1,100 <10 <10 <10 —
5/28/96 EMCON 1,700 <20 <20 <20 -
8/19/96 EMCON 1,200 <10 <10 <10 —
MW-4 4/24/89 AGS 1,500 <50 <50 <50 -
(Deep Zone) 7/31/90 RESNA 1,600 7.5 0.7 ND -
10/30/90 RESNA 3,600 8.1 07 ND -
1/30/91 RESNA 4,900 12 ND ND -
4/30/91 RESNA 2,200 ND ND ND -
8/6/91 RESNA 1,700 ND ND ND -
9/3/91 RESNA 2,000 ND ND ND -
11/6/91 RESNA 1,000 6.3 ND ND -
3/10/92 RESNA 2,300 13 4 ND -
B/30/92 RESNA 1,800 ND ND ND -
8/9/92 RESNA 1,300 ND ND ND -
11/20/92 RESNA 1,700 ND ND ND -
2/112/93 RESNA 1,800 ND ND ND -
5M12/93 RESNA 1,500 ND ND ND -
8/18/93 RESNA 1,800 ND ND ND -
11/10/93 RESNA 1,800 ND ND ND —
2/4/94 RESNA 1,900 <20 <20 <20 -
5/2/94 RESNA 1,700 <20 <20 <20 -
8/3/94 RESNA 1,200 <20 - <20 -
12/6194 RESNA 2,200 <20 - <20 -
3711495 RESNA 2,600 <20 - <20 --
6/5/95 RESNA 3,100 <20 - <20 -
8/29/95 EMCON 2,900 <20 - <20 -
11/16/95 EMCON 2,100 <20 - <20 <20
2/28/96 EMCON 2,400 <20 <20 <20 -
5/28/96 EMCON 2,700 <20 <20 <20 -
8/19/96 EMCON 2,600 <20 <20 <20 —
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PES Environmental, Inc.

Table 3. Summary of Analyiical Results for Groundwater Samples from Wells - VOCs
Results of Additional Investigation
Foothill Square Shopping Center
Oakland, California

Well Date Sampled Concentrations expressed in micrograms per liter (pg/L)
Number Sampled by PCE TCE c-1,2-DCE | t-1,2-DCE | Freon-12
MW-5 8/6/91 RESNA 7.3 ND ND ND -
(Deep Zone) 9/3/91 RESNA 25 ND ND ND -
11/6/91 RESNA 12 ND ND ND -
3/10/92 RESNA 300 13 ND ND -
6/30/92 RESNA 30 ND ND ND -
5/9/92 RESNA 120 ND ND ND -
11/24/92 RESNA a3 ND ND ND —
2/12/93 RESNA 210 ND ND ND -
5/12/93 RESNA 50 ND ND ND -
8/18/93 RESNA 80 ND ND ND -
11410/93 RESNA 42 ND ND ND -
2/4/94 RESNA 39 <1 <1 <1 -
512194 RESNA 35 <1 <1 <1 -
8/3/94 RESNA, 25 <1 - <1 -
12/6/94 RESNA 1,800 <20 - <20 -
3/10/95 RESNA 270 <5 - <5 -
6/5/95 RESNA 310 <5 — <5 -
8/29/95 EMCON 240 <5 - <5 -
11/16/95 EMCON 940 <5 - <3 <5
2/28/96 EMCON 1,100 <10 <10 <10 -
5/28/96 EMCON 360 <5 <5 <5 -
8/21/96 EMCON 150 <1 2 <1 -
MW-6 6/30/92 RESNA 2,400 <0.5 <0.5 <0.5 <0.5
2112193 RESNA 4,200 <0.5 <0.5 <0.5 <0.5
51293 RESNA 3,500 <0.5 <0.5 <0.5 <0.5
8/18/23 RESNA 3,000 <0.5 <0.5 <0.5 <0.5
11/10/93 RESNA 3,900 <0.5 <0.5 <0.5 <0.5
214194 RESNA 2,900 <50 <b0 <50 —
52194 RESNA 2,000 <50 <50 <0.5 <0.5
8/3/94 RESNA 1,400 <50 <50 <0.5 <0.,5
12/6/94 EMCON 2,000 <50 <50 <0.5 --
3/11/95 EMCON 1,300 <20 <20 <0.5 —
6/5/95 EMCON 2,000 <20 <20 <20 -
8/29/95 EMCON 1,300 <20 <20 <20 —
9/11/95 Augeus 2,000 - <50 .= <50 <50
11/16/95 EMCON 1,300 <20 <20 <20 <20
2128196 EMCON 960 <20 <20 <20 -
4/16/96 PES 1,400 10 <10 <10 100
5/28/96 EMCON 970 <20 <20 <20 -
717196 PES 590 <5 <5 <5 30
B/19/96 EMCON 820 <20 <20 <20 -
10/23/96 PES 680 <5 <5 <5 <20
MW-7 6/30/92 RESNA <1000 <1000 <1000 <1000 <1000
(Shallow Zone) 9/0/92 RESNA  |Not sampled: well contained floating product
11/20/92 RESNA  |Not sampled: well contained floating product
2/42193 RESNA  |Not sampled: well contained fioating product
5/12/93 RESNA  |Not sampled; well contained fioating product
B/18/93 RESNA  |Not sampled: well contained floating product
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PES Environmental, Inc.
l Table 3. Summary of Analytical Results for Groundwater Samples from Wells - VOCs
Results of Additional Investigation
Foothill Square Shopping Center
I Qakland, California
Well Date Sampled Concentrations expressed in micrograms per liter (ug/l)
I Number Sampied by PCE TCE e¢-1,2-DCE | t-1,2-DCE | Freon-12
MW.-7 1110/93 RESNA  |Not sampled:floating product entering the well during purging
{continued) 2/4/94 RESNA <50 <50 <50 <50 <50
' 5/2/94 RESNA <50 <50 <50 <50 <50
8/3/94 RESNA <50 <50 <50 <50 <50
12/6/94 EMCON <50 <50 <50 <30 -
3/11/95 EMCON [Not sampled:floating product entering the well during purging
. 6/5/95 EMCON <10 <10 <10 <10 -
8/29/95 EMCON <10 <10 <10 <10 -
5/11/85 Augeus 85 <50 - <50 <50
' 11/16/96 | EMCON <20 <20 <20 <20 <20
2/28/96 EMCON <10 <10 <10 <10 -
4/16/96 PES <0.5 <0.5 <0.5 <0.5 8
5/28/96 EMCON <10 <10 <10 <10 -
l 717196 PES <0.5 0.8 0& <0.5 <2
B/21/96 EMCON <t <1 <1 <1 -
10/23/96 PES <0.5 <0.5 0.6 <0.5 <2
l MW.8 2/4/94 RESNA <1 <1 <1 <1 -
{Deep Zone) 5/2/94 RESNA <1 <1 <1 <1 -
8/3/94 RESNA <1 <1 - <1 -
I 12/68/94 RESNA <1 <1 - <1 -
3/11/85 RESNA <1 <1 - <1 —
675195 RESNA <1 <1 - <1 -
l- 8/29/95 EMCON <1 < - <1 -
11/16/95 EMCON <1 <1 - <1 <1
2/28/96 EMCON 3 <1 <1 <1 -
I 5/28/96 EMCON <3 < <1 <1 -
8/21/96 EMCON <1 <1 <1 <1 -
l RW-1 2/4/94 RESNA 2,200 <20 <20 <20 -
{Deep Zone) 5/2/94 RESNA 45 <1 <1 <1 -
8/3/94 RESNA, 350 4 - <1 -
12/6/94 RESNA 340 <5 - <5 -
l 3110785 RESNA, 260 <5 - <5 -
6/5/95 RESNA 59 <1 - <1 -
8/29/95 EMCON 570 <5 - <5 -
I 11/16/395 EMCON 140 <1 - <1 <1
2/28/96 EMCON 6 <1 <1 <1 -
5/28/96 EMCON 12 <1 <1 <1 -
l 8r21/96 EMCON 100 <1 <1 <1 -
l Notes: AGS = Applied GeoSystems,
PCE = Tetrachloroethene. PES = PES Environmental, inc.
TCE = Trichloroethene. EMCON = EMCON Associates.
¢-1,2-DCE = cis-1,2-dichloroethene. RESNA = RESNA Consultants,
l t-1,2-DCE = trans-1,2-dichloroethene. <0.1 = Not detected at or above the detection limit indicated.
Freon 12 = Dichlorodifluoromethane. ND = Not detected, detection limit not reported by EMCON.
WGR = Western Geologic Resources, Inc. NS = Not sampled because well was inaccessible.
I Augeas = Augeas Corporation. Sources listed in Section 8.0, References,
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Table 4. Summary of Estimated Soll Vapor, Emission Flux, and Bullding Interlor Alr Concentrations for Soll Source
Resuits of Additional Investigation
Foothill Square Shopping Center

10700 MacArthur Boulevard, Qakland, California

PES Environmental, Inc.

Unremediated Area Remediated Area
Lease Chemical Concentration | Vapor-Phase Concentration | Calculated Emission | Concentration | Vapor-Phase Concentration | Calculated Emission| Estimated Indoor EPA Region IX
Space Compound in Soil from Soil Flux From Soil in Soil from Soil Fhux From Soil Air Concentration | Ambient Air PRG

Car ( makg) Cugt { mglem?) En (mgim’ s) | Cer(mgkg) Cusz  mgfem’) Ep (mg/m’ s) Cw_(ng/m*) { mg/m?®)

A PCE 077 5.48E.05 9.15E-07 - - - 7.61E-04 3.20E-01
TCE 057 811ELD5 1.52E-06 - - - 1.27E-03 1.10E+00

1,1-DCE 0.012 5.68E-05 1.04E-06 - - - B.B4E-04 3.80E-02

1,2-DCE (mixture) 0.043 9.84E-08 1.80E-07 - - - 1.50E-04 3.30E+01

B PCE - - - Q.77 548E-05 9.15E-07 1.27E-03 3.20E-01
TCE - - - 0.57 8.11E-05 1.52E-06 2.12E-03 1.10E+00

1,1-DCE - - - 0.018 8.52£-05 1.56E-06 247E-03 3.80E-02

1,2-DCE (mixture) - - - 0.16 3.66E-05 6.70E-07 9.31E-04 3.30E+01

C PCE 0.43 3.06E-05 511E-07 0.43 3.06E-05 SA1EO7 1.59E-03 3.20E-01
TCE 0.95 1.35E-04 2.54E-08 0.85 1.35E-04 2.54E-06 7.87E03 1.10E+00

1,1-DCE 0024 1.14E-04 2.08E-06 0.024 1.14E-04 2.0BE-06 6.45E-03 3.80E-02

1,2-DCE (mixture} 0.25 5.72E-05 1.05E-06 0.25 572E-05 1.05€-06 3.25E-03 3.30E+01

D PCE 0.018 1.2B£-06 214E-08 - - - 1.49E.04 3.20E-01
TCE 0.0005 7.12E-08 1,34E-09 - - - 9.28E-06 1.10E+00

1,1-DCE 0.025 1.18E-04 217E-08 - - - 1.50E-02 3.80E-02

1,2-DCE {mixture) 0.28 641E-05 1.17E-06 - - - 8.15E-03 3.30E+01

E PCE 0.018 1.28E-06 2.14E-08 0.21 1.50E-05 2.49E-07 2.B3E-04 3.20E-01
TCE 0.0005 7.12E-08 1.34E-09 0.14 1.99E-05 3.74E-07 3.55E-04 1.10E+00

1,1-DCE 0.025 1.18E-04 2.17E-06 0.027 1.28E-04 2.34E-06 7.06E-03 3.80E-02

1,2-DCE (mixture) 0.28 6.41E-05 1.17E-08 0.28 B41E05 1.17E-06 3.74E-03 3.30E+(1

F PCE 0.0005 3.56E-08 1.25E-09 0.43 3.06E-05 1.07E-06 5.76E-04 3.20e-01
TCE 0.0005 7.12E-08 2.81E-09 012 1.71E05 6.74E-07 3.63E-04 1.10E+00

1,1-DCE 0.018 8.52€-05 3.28E-06 0.051 2.4E-04 9,29E-06 7.58E-03 3.80E-02

1,2-DCE {mixture) 0.0005 1.14E-07 4.40E-09 0.0005 1.14E-Q07 4.40E-09 5.87E-06 3.30E+M

Notes:

* = 1.8, EPA Region IX Preliminary Remediation Goal, August 1, 1996.
PRG for PCE and Freon 12 is "California-Modified” PRG.
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PES Enavironmental, Inc.

Table 5. Site-Specific Modeling Parameters and Assumptions for Secil and Groundwater Sources
Results of Additional Investigation
Foothill Square Shopping Center
10700 MacArthur Boulevard, Oakland, California

Onsite Lease Space Offsite
Parameter G ] H i | [ J Residential

Footprint Area (sf) 30,450 169 1,238 6,094 1,400
Height of Building (ft) 20 20 20 20 9
Air Exchange Rate (1/hr) 0.5 0.5 0.5 0.5 0.1
Tota! Porosity cm*/cm) 0.3 0.3 0.3 0.3 0.3
Air-Filled Porosity (em*/ecm?) 0.08 0.08 0.08 0.08 0.08
Organic Carbon Fraction 0.02 0.02 0.02 0.02 0.02
Soil Cover over Groundwater (ft) 16 16 16 16 58
Soil Cover over Affected Soil (ft) 3.5 35 3.5 3.5 NA
Area of Emission Flux (ft}) 30,450 169 1,238 6,094 1,400
Attenuation Factor 0.005 0.005 0.005 0.005 0.1
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PES Environmental, Inc.

Table 6. Summary of Estimated Soll Vapor, Emisslon Flux, and Building Interor Alr Concentrations for Soll and Groundwater Sources
Resutts of Additional Investigation
Foothil Square Shopping Center
10700 MacArthur Boulevard, Oakland, California

Vapor Contribution from Sail Vapor Contribution from Groundwater
Area Chemical Concentration Vapor-Phase Calculated Concentration Vapor-Phase Calculated Estimated | EPA Region [X
Modeled Compound in Sail Concentration Emission Fiux {in Groundwater] Concentration Emission Flux Indoor Air Ambient
from Soil from Soil from Groundwater | from Groundwater | Concentration Air PRG*
Cs (mg/kg) | Cw (mgicm®) Es (mg/m®s) | C. (mg/l) Cy (mglem®) Eg (mg/im”s) | Cp (ug/im’) {ug/m®)
Onsite
Leass PCE 0.87 6.20E-05 2.26E-07 34 3.20E-03 1.17E-05 6.89E-02 3.20E-01
Space G TCE 0.014 1.99E-06 B.18E-09 0.61 2.26E-04 9.27E-07 547E-03 1,10E+00
¢-1,2-DCE 0.0025 5.72E-07 2.29E-09 31 ‘ 8.37E-04 3.35E-06 1.98E-02 3.70E+01
t-1,2-DCE 0.0025 5.72E-07 2.29E-09 0.05 1.35E-05 5.41E-08 3.19E-D4 7.30E+01
Freon 12 0.0025 8.84E-06 3.58E-08 0.05 2.05E-04 8.31E-07 4.91E-03 2.10E+02
Lease PCE 0.87 6.20E-05 2.26E-07 34 3.20E-03 1.17E-05 6.89E-02 3.20E-01
Space H TCE 0.014 1.99E-08 B.18E-09 0.81 2.26E-04 9.27E-07 5.47E-03 1.10E+00
¢-1,2-DCE 0.0025 5.72E-07 2.29€-09 3.1 8.37E-D4 3.35E-06 1.98E-02 3.70E+01
t-1,2-DCE 0.0025 5.72E-07 2.29E-09 0.05 1,35E-05 5.41E-08 3.18E-04 7.30E+01
Freon 12 0.0025 8.84E-06 3.58E-08 0.05 2.05E-D4 8.31E-07 4 91E-03 2.10E+02
Lease PCE 0.87 6.20E-05 2.26E-07 34 3.20E-03 1.17E-05 6.89E-02 3.20E-01
Space TCE 0.014 1,99E-06 8.18E-09 0.61 2.26E-04 9.27E-07 5.47E-03 1.10E+00
c-1,2-DCE 0.0025 . 5.72€-07 2.29E-09 31 8.37E-04 3.35E-06 1.98E-02 3.70E+01
t-1,2-DCE 0.0025 5.72E-07 2.29E-09 0.05 1.35E-05 5.41E-08 3.19E-04 7.30E+01
Freon 12 0.0025 B.B4E-05 3.58E-08 0.05 2.05E-04 8.31E-07 4.91E-03 2.10E+02
Lease PCE 0.87 6.20E-05 2.26E-07 34 3.20E-03 1.17E-05 €.89E-02 3.20E-01
Space J TCE 0.014 1.89E-06 8.18E-09 0.61 2.26E-04 9.27E-07 5.47E-03 1.10E+00
¢-1,2-DCE 0.0025 5.72E-07 2.29E-09 3 B.37E-04 3,35E-06 1,98E-02 3.70E+01
t-1,2-DCE 0.0025 5.72E-07 2.29E-09 0.05 1.35E-05 5.41E-08 3.18E-04 7.30E+01
Freon 12 0.0025 8.84E-06 3.58E-08 0.1 2.05E-04 8.31E-07 4.91E-03 2.10E+02
Offsite i
Residential PCE - - - 0.040 3.76E-05 6.27E-07 3.70E-03 3.20E-01
TCE - - - 0.0013 4 81E-07 9.03E-09 5.33E-05 1.10E+00
¢-1,2-0CE - - - 0.00052 1.40E-07 2.57E-09 1.52E-05 3.70E+01
t-1,2-DCE - - - 0.00025 6.75E-08 1.24E-09 7.30E-06 7.30E+01
Freon 12 - - - 0.0005 2.05E-06 3.80E-08 2.24E-04 2.10E+02
Motes:

*=U.5. EPA Region IX Preliminary Remediation Goal, August 1, 1996,
PRG for PCE and Freon 12 is "Califernia-Modified” PRG.
ltalics = Compound not detected; half of Iaboratory reporting limit used.
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Table 7. Summary of Historical Analytical Results for Soil - VOCs
Results of Additional Investigation
Fooathill Square Shopping Center
10700 MacArthur Blvd., Oakland, California

PES Environmental, Inc.

Sample | Sampled Depth Date _Concentrations reported in micrograms per kilogram {pg/kg)
Location By {ft bgs) |Sampled| PCE TCE |c-1,2-DCE|t-1,2-DCE| 1,1-DCE | 1,1,1-TCA Ve Comment
WGR MW-1 WGR 20 12/5/88 <5 <5 <5 <5 <5 <5 <5
315 12/5/88 <1 <1 <1 <1 <1 <1 <1
WGR MW-2| WGR 20 12/5/88 <1 <1 <1 <4 <1 < <1
40.5 12/5/88 <1 <1 <1 <1 <1 <1 <1
WGR MW-3| WGR 18 12/6/88 <t <1 <1 <1 <1 <1 <1
38.5 12/6/88 <2 <2 <2 <2 <2 <2 <2
WGR MW-4[  WGR 145 | 12/7/88 <1 <1 <1 <1 <1 <1 <1
49 12/7188 <1 <1 <9 <1 <1 <1 <1
WGR MW-4] WGR 14.5 12/8/88 <5 <5 <5 <5 <5 <5 <5
B-2 Augeus 6 9/12/94 <5 <5 <5 <5 <5 <5 <5
11 9/12/94 <5 <5 <5 <5 <5 <5 <5
16 9/12/94 <5 <5 <5 <5 <5 <5 <5
21 9/12/94 <5 <5 <5 <5 <5 <5 <5
24 9/12/94 <5 <5 <5 <5 <5 <5 <5
B-3 Augeus 6 10/7/94 15 <B <5 <B <12 <12 <20 [Soil removed
13 10/7/94 <10 <B <5 <6 <12 <12 <20
16 10/7/94 12 <8 <5 <6 <12 <12 <20
21 10/7/94 27 <8 <5 <6 <12 <12 <20
B4 Augeus 55 10/7/94 1,600 150 120 <G <12 <42 <20 Soil removed
11 107794 10 <8 22 <6 <12 <12 <20 Soil removed
16 10/7/94 100 <8 9 <6 <12 <12 <20
21 10/7/94 30 <8 <5 <6 <12 <12 <20
B-5 Augeus 6.5 11/3194 1,600 <5 <5 <5 <5 <5 <10  1Soil removed
11 11/3/94 450 <5 <5 <5 <5 <5 <10  |Soil removed
16 11/3/94 440 <5 <5 <5 <5 <5 <10
21 1113194 <5 <5 <5 <5 <5 <5 <10
28 11/3/94 <5 <5 <5 <5 <5 <5 <10
1of4
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PES Environmental, inc.

Table 7. Summary of Historical Analytical Results for Soil - VOCs
Results of Additional Investigation
Foothill Square Shopping Center
10700 MacArthur Bivd., Oakland, California

Sample | Sampled Depth Date Concentrations reported in micrograms per kilogram (pg/kg)
Location By (ft bgs) |Sampled] PCE TCE |c-1,2-DCE|[t-1,2-DCE| 1,1-DCE [1,1,4-TCA Ve Comment
B-6 Augeus 11 11/3/94 §,000 <5 <5 <5 <5 <5 <10 Soil removed
15.5 11/3/94 530 <5 <5 <5 <5 <5 <10
21 11/3/94 <5 <5 <5 <5 <5 <5 <10
26 11/3/94 <5 <5 <5 <5 <5 <5 <10
B-7 Augeus 10.5 11/23/94 38 ND ND ND ND ND ND
15.5 11/23/84 60 ND ND ND ND ND ND
20.5 11/23/94 ND ND ND ND ND ND ND
255 11/23/94 ND ND ND ND ND ND ND
B-8 Augeus B 3/23/95 <0.5 <0.5 - <0.5 - <0.5 <1.0
AMW-1 Augeus 4 9/12/94 <5 <5 <5 <5 <5 <5 <5
B 9/12/94 <5 <5 <5 <5 <5 <5 <5
11 8/12/94 <5 <5 <5 <5 <5 <5 <5
16 9/12/94 <5 <5 <5 <5 <5 <5 <5
21 9/12/94 <5 <5 <5 <5 <5 <5 <5
26 9/12/94 <5 <5 <5 <5 <5 <5 <5
k| 9/12/94 <5 <5 <5 <5 <5 <5 <5
34 9/12/04 <5 <5 <5 <5 <5 <5 <5
AMW-2 Augeus 10 9/30/94 22,000 50 250 <6 <i2 <12 <20 Soil removed
15 9/30/94 | 90,000 600 210 <6 <12 <12 <20 Soil removed
20 9/30/94 400 20 30 <6 <12 <12 <20
25 9/30/94 30 <8 <5 <G <12 <12 <20
AMW-3 Augeus 55 11/18/94 6 <5 <5 <5 <5 <5 <10 |Soil removed
10 11/18/94 290 <5 <5 <5 <5 <5 <10 Soil removed
18.5 11/18/94 59 <5 <5 <5 <5 <5 <10 Soll removed
20.5 11/18/94 B20 <5 <5 <5 <5 <5 <10
25.5 11/18/94 | 1,400 <5 <5 <5 <5 <5 <10
30 11/18/94 210 <5 <5 <5 <5 <5 <10
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Table 7. Summary of Historical Analytical Results for Soil - VOCs
Results of Additional Investigation
Foothill Square Shopping Center
10700 MacArthur Blvd., Oakland, California

PES Environmental, inc.

Sample | Sampled Depth Date _Concentrations reported in micrograms per kilogram ({g/kg)

Location By (ft bgs) |Sampled] PCE TCE |c-1,2-DCE|t-1,2-DCE| 1,1-DCE | 1,1,4-TCA VC Comment

AMW-4 Augeus 6 3/22/95 870 <5.0 - <5.0 - <5.0 <10

11 3/22/95 13 <0.5 - <0.5 - <0.5 <1.0

16 3722/95 7.5 <0.5 - <0.5 - <0.5 <1.0

21 3/22/95 53 <0.5 - <0.5 - <0.5 <1.0

26 3/22/95 <0.5 21 - <0.5 - <0.5 <1.0

AMW-5 Augeus 3] 3/22/95 1.4 <0.5 - <0.5 - <0.5 <1.0

11 3/22/85 <0.5 <0.5 - <0.5 - <0.5 <1.0

16 22196 <0.5 <0.5 - <0.5 - <0.6 <1.0

21 3r22/95 <0.5 <0.5 - <0.5 - <0.5 <1.0

26 3/22/85 <0.5 <0.5 - <0.5 - <0.5 <1.0

3 3/22/95 <0.5 <0.5 - <0.5 - <0.5 <1.0

AMW-E Augeus 6 8/1/95 <0.5 <0.5 ND ND ND ND ND

11 8/1/95 <0.5 <0.5 ND ND ND ND ND

16.5 8/1/95 <0.5 <0.5 ND ND ND ND ND

21 8/1/85 <0.5 <0.5 ND ND ND ND ND

26.5 8/1/95 <0.5 <0.5 ND ND ND ND ND

AMW-T Augeus 6.5 8/2/95 <05 <0.5 ND ND ND ND ND

11.5 8/2/95 33 14 ND ND ND ND ND

16 8/2/95 60 10 ND ND ND ND ND

21 8/2/85 85 11 ND ND ND ND ND

26 8/2/95 210 39 ND ND ND ND ND

AMW-8 Augeus 6 7/28/95 <0.5 <0.5 ND ND ND ND ND

11 7/28/85 <0.5 <0.5 ND ND ND ND ND

16.5 7/28/95 <0.5 <0.5 ND ND ND ND ND

21 7128195 <0.5 <0.5 ND ND ND ND ND

28 7128/95 <0.5 <0.5 ND ND ND ND ND

31.5 B/1/95 <0.5 <0.5 ND ND ND ND ND

38.5 8/1/95 <0.5 <0.5 ND ND ND ND ND

41 B8/1/95 <0.5 <0.5 ND ND ND ND ND

46 B/1/95 <0.5 <0.5 ND ND ND ND ND

51.5 B/1/95 <0.5 <0.5 ND ND ND ND ND

5020201R.X03 - Table 7
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PES Environmental, Inc.

Table 7. Summary of Historical Analytical Results for Seoil - VOCs
Results of Additional Investigation
Foothilt Square Shopping Center
10700 MacArthur Blvd., Oakland, California

Sample | Sampled Depth Date Concentrations reported in micrograms per kitlogram {pg/kg]
Location By (ft bgs} [Sampled] PCE TCE  |c-1,2-DCE]t-1,2-DCE| 1,1-DCE | 1,1,1-TCA vC Comment
AMW-9 Augeus 5 7/31/95 <0.5 <0.5 ND ND ND ND ND
9.5 7/31/95 29 17 ND ND ND ND ND
14.5 7/31/95 120 31 ND ND ND ND ND
19.5 7431195 27 7 ND ND ND ND ND
24.5 TI31/95 110 21 ND ND ND ND ND
N 8/2/95 30 <0.5 ND ND ND ND ND
36 8/2/95 <0.5 <0.5 ND ND ND ND ND
41 8/2/95 <0.5 <0.5 ND ND ND ND ND
45 8/2/95 <0.5 <0.5 ND ND ND ND ND
51 8/2/85 <0.5 <0.5 ND ND ND ND ND
54.5 8/2/95 <0.5 <0.5 ND ND ND ND ND
[EPA Region IX PRG* ] 5,400 | 3200 [ 31,000 | 780000 | 37 [1,200000] 16 |
Notes:

ft bgs = Feet below ground surface.

PCE = Tetrachloroethylene.

TCE = Trichloroethylene.

c-1,2-DCE = cis-1,2-dichlaroethene.

t-1,2-DCE = trans-1,2-dichloroethene,

1,1-DCE = 1,1-dichloroethylene.

1,1,1-TCA = 1,1,1trichloroethane.

<1 = Not detected at or above the indicated detection limit.

ND = Compound not detected, lab reporting limit unknown.

Soil removed = Soil at this depth excavated during soil removal action (AEl, 1996a).
-- = Not analyzed.

* = Environmental Protection Agency Region X Preliminary Remediation Goal for residential soil (EFA, 19896).
Sources listed in Section 8.0, References.
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PES Environmental, In¢.

APPENDIX A
CPT SURVEY AND HYDROPUNCH™
SAMPLING METHODOLOGY

CPT

In order for the HydroPunch™ sampling to target permeable zones of the shallow aquifer, a
cone penetrometer test (CPT) survey was performed to gain information on the local
stratigraphy. The CPT survey was performed in general accordance with American Society
for Testing and Materials (ASTM) Standard D 3441-86 (ASTM, 1988). The survey consisted
of obtaining CPT measurements at each of the nine locations (CPT-1 to CPT-9), to depths of
up to 60 feet.

PES contracted Gregg In Situ, Inc. (Gregg), a state licensed contractor, to perform the CPT
and subsequent groundwater sampling activities. At each CPT location, the asphalt ground
surface was penetrated to a depth of 1-foot using a hydraulically driven truck-mounted 3-inch
diameter solid flight auger. Each hole was then hand-augured to a depth of 5 feet below the
asphalt to insure that no underground utilities were encountered. Cuttings from the hand-
auguring activity were placed back in each respective hole to provide lateral support for the
CPT cone and rod equipment.

The CPT probe consisted of a cylindrical electronic cone which was attached to flush-threaded
steel pipe segments. For this investigation, a piezometric CPT probe was used to allow for the
measurement of pore water pressure. The piezometric CPT probe is comprised of an
electronic cone equipped with a ceramic filter and a fluid pressure transducer to measure the
pore water pressure at the filter location. The CPT probe was driven into the subsurface using
truck-mounted 20 ton capacity hydraulic equipment. Prior to driving the CPT probe, a
baseline calibration test of the electronic cone was performed at zero load in air and water.
The CPT probe was driven at a controlled rate of 1 to 2 centimeters per second. An electric
cable was strung through each pipe segment in advance which connected the electric cone to a
computer-controlled data acquisition system located inside the CPT rig.

The following measurements were made with the piezometric electronic cone:

Soil bearing resistance on the cone tip;

Soil friction resistance along the cylindrical friction sleeve;

Probe inclination;

Probe depth; and

» Pore water pressure.

5020201R.002 A-1




PES Envirenmental, Inc.

Real-time field plots of depth, cone tip resistance, sleeve friction resistance, friction ratio, and
pore water pressure were generated. Pore pressure dissipation tests were conducted to
determine relative transmissiveness of subsurface materials within each aquifer. Once the CPT
probe was driven to the desired depth, data collection was terminated and the probe was
retracted from the hole.

CPT-derived stratigraphic information was obtained by means of established correlations
between soil type and the measured cone tip and sleeve resistance. The sleeve friction value
was normalized with respect to the cone tip resistance to create a friction ratio parameter. The
friction ratio parameter was plotted against the overburden-normalized cone tip resistance.
Interpretation of soil lithology was performed by the computer program CPTINTRI1

(Version 3.02) developed by the University of British Columbia. The program evaluates the
relationship of the friction ratio and the overburden-normalized cone tip resistance to interpret
soil parameters.

HydroPunch™

The top of the HydroPunch™ sampling equipment is attached to drive rods and the bottom to a
detachable pointed drive tip. The sampling device consists of a 1.25-inch diameter stainless
steel or polyvinyl chloride (PVC) cylinder inside an outer 2-inch diameter stainless steel 5-foot
long retractable cylinder. The 4-foot long inner cylinder is screened to allow water to enter
the screened sampling chamber when the outer cylinder is retracted. Groundwater samples
were collected through the hollow stem of the sampling rods from the inner cylinder with a
1/2-inch diameter stainless steel bailer and decanted into laboratory supplied, pre-cleaned,
40-milhliter volatile organic analysis (VOA) glass sample bottles.

5020201R.002 A-2
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PES ENVIRONMENTAL

Contractor: GREGG Date: 12:131:96 07:56
Location: HP-1 JOB NO: 502.0201.003
Project: FOOTHILL SQ. Water table ( feet ) : 16.50262
Tot. Unit Wt. (avg) : 120 pcf
DEPTH c (avg) Fs (avg) Rf (avg) SIGv/ SOTL BEHAVIOUR TYPE Bq - Dr PHI SPT Su
(feet) (tsf) (tsf) (%) (tsf) (%) deg. N tsf
1 34.89 0.65 1.87 0.03  sandy silt to clayey silt UNDFND  UNDFD 13 2.6
2 81.20 0.89 1.09 0.09 sand to silty sand »90 >48 19 UNDEFINED
3 53.34 0.711 1.34 0.15 silty sand to sandy silt 70-80 44-46 17 UNDEFINED
4 56.12 1.13 2.02 0.22 silty sand to sandy silt 70-80 42-44 18  UNDEFINED
5 54.51 1.51 .77 0.28 sandy silt to clayey silt UNDFND  ONDFD 21 §.1
6 56.17 1.89 3.37 0.33 sandy silt to clayey silt UNDFND QMDD 22 4.2
7 47.31 2.05 4.33 0.39 silty clay to clay UNDFND  ONDFD 30 3.6
8 63.30 3.54 5.59 0.45  very stiff fine grained (*) UNDFND  UWDFD  >50  UNDEFINED
9 115.39 6.48 5.62 0.51  very stiff fine grained (*) UNDFND  UNDFD  »>50  UNDEFINED
10 138.29 7.34 5.31 0.57  very stiff fine grained (*) UNDFND  OWDFD 50  ONDEFINED
1 91.68 5.04 5.50 0.63  very stiff fine grained () UONDFND  ONDFD  >50  UNDEFINED
12 69.99 3.80 5.42 0.69  very stiff fine grained (%) UNDFND  UNDFD  >50  UNDEFINED
13 73.77 3.19 5.14 0.75  very stiff fine grained (%) UNDFND OKDFD  >50  UNDEFINED
14 108.07 6.12 5.66 0.81  very stiff fine grained (*) UNDFND  OWDFD  >50  ONDEFINED
15 101.98 6.76 6.63 0.87  very stiff fine grained (*) UONDFND  OMDFD  »>50  UNDEFINED
16 73.60 4.04 5.49 0.93  very stiff fine grained (#) UNDFND ONDFD  >50  UNDEFINED
17 51.46 2,72 5.28 0.938 clay URDFND  UMDFD 49 3.8
18 39.18 2.00 5.11 1.02 clay UNDFND  UNDFD 38 2.9
19 43.36 2.01 4.64 1.04 silty clay to clay ONDFND  ONDFD 28 3.2
20 34.08 1.48 4.35 1.07 silty clay to clay UNDFND  ONDED 22 2.5
21 29.50 1.20 4.08 1.10 silty clay to clay UNDFND  UNDFD 19 2.1
22 36.28 1.47 4.06 1.13 clayey silt to silty clay UNDFHD  UNDFD 17 2.6
3 30.42 1,15 3.78 1.16 clayey silt to silty clay UNDFND  UNDFD 15 2.2
24 28.32 1.06 3.75 1.19  clayey silt to silty clay UNDFND  UNDFD 14 2.0
pi 21.43 0.81 3.76 1.22 silty clay to clay ONDFND  ONDFD 14 1.5
26 26.66 0.84 3.15 1.25 clayey silt to silty clay UNDFND  UNDFD 13 1.9
27 24,70 0.69 2.81 1.28 clayey silt to silty clay UNDFND  UHDFD 12 1.7
28 22.72 0.60 2.65 1.31  clayey silt to silty clay UNDFND  ONDFD 1l 1.6
29 23.44 0.83 3.55 1.3 clayey silt to silty clay UNDFWD  UHDED 1 1.6
30 24.05 0.77 3.18 1.36 clayey silt to silty clay UNDFND  UNDFD 12 1.7
31 29.58 1.09 3.67 1.39  clayey silt to silty clay UNDFND ONDFD 14 2.1
32 20.05 0.78 3.9 1.42 silty clay to clay UKDFND  UNDFD 13 1.3
3 18.12 0.52 2.85 1.45 clayey silt to silty clay UNDFND  UNDFD 9 1.2
KL} 28,27 1.11 3.9 1.48 silty clay to clay UNDFND  UNDFD 18 2.0
35 41.00 2.35 5.72 1.51 clay UKDFND  TUHDFD 39 2.9
36 22,63 1.04 4.62 1.53 clay UKDFND  UNDFD 22 1.5
37 24.60 0.77 3.12 1.56 clayey silt to silty clay UNDFND  TWDFD 12 1.
38 73.28 1.73 2.36 1.59 silty sand to sandy silt 50-60 32-34 23 UNDEFINED
39 192,82 3.05 1.58 1.62 sand to silty sand 70-80 38-40 46  UNDEFINED
40 156.49 2.7 1.73 1.65 sand to silty sand 70-80 36-38 37 UNDEFINED
Dr - All sands (Jamiolkowski et al. 1985) PHI - Durquroglu and Mitchell 1975 Su; Nk= 13

(*) overconsolidated or cemented

I #kkk Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABOLATED OUTPUT from CPTINTRL (v 3.02) #iik



PES ENVIRONMENTAL

b !
I Contractor: GREGG Location: HP-1 Page No. 2
l DEPTE  Qc {avg)  Fs (avq)  Rf [{avg) SIGV SOTL, BEHAVIOUR TYPE Bg-Dr  PEI  SPT Su
(feet) (tsf) (tsf) (%) (tsf) (%) deg. N tst
41 104.94 2,22 2.11 1.68 silty sand to sandy silt 60-70 34-36 34  UNDEFINED
I 42 80.37 2.34 2,92 1.7 sandy silt to clayey silt UNDFND  UNDED i 5.9
43 191.89 6.11 3.19 1.74 sandy silt to clayey silt ONDFND ONDFD  >50 14.5
4 208.08 6.61 3.18 1.77 sand to clayey sand (%) UNDFND  ONDFD  >50  UNDEFINED
45 160.75 4.65 2.89 1,80  silty sand to sandy silt 70-80 36=-38  >50  UNDEFINED
46 134.65 4,76 3.54 1.83 sandy silt to clayey silt UNDFND  UNDFD  >50 10.1
47 106.32 4.30 4.04 1.86 clayey silt to silty clay UNDFND  UNDFD >S50 7.9
48 289.96 5.02 1.73 1.88 sand to silty sand 80-90 40-42 >S50  UNDEFINED
49 186.16 6.44 3.46 1,91 sand to clayey sand (*) ONDFMD  ONDFD  >50  UNDEFINED
50 63.66 3.03 4,76 1.94 silty clay to clay UNDFND  UNDFD 41 4.6
br - ALl sands {Jamiolkowski et al. 1985) PHT - Durqunoglu and Mitchell 1975 Su: Fk= 13

(*) overconsolidated or cemented

##tk Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRL (v 3.02) ###
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PES ENVIRONMENTAL

1
| I Contractor: GREGG Date: 12:11:96 09:47
! Location: HP-2 JOB NO: 502.0201.003
| Project: FOOTHILL SQ. Water table ( feet ) : 16.50262
| I Tot. Unit Wt. (avg) : 120 pcf
DEPTE  Qc (avg)  Fs (avg)  Rf (avg) SIGY SOIL BEHAVIOUR TYPE Bg-Dr DPHI  SPT Su
l (feet) (tsf) (tsf) (%) (tsf) (%} deg. ] tst
1 13.77 0.45 3.28 0.03 silty clay to clay UNDFND  UNDFD 9 1.0
2 13,01 0.53 4.03 0.09 clay UNDFRD  UNDFD 12 9
l 3 11.28 0.74 6.55 0.15 clay UNDFND  UNDFD 11 .8
{ 19.88 1,26 6.33 0.22 clay UNDFRD  THDFD 19 1.5
5 18.17 1,16 6.38 0.28 clay UNDFND  UMDFD 17 1.3
l 6 20.80 1.22 5.86 0.33 clay WDRD  UNDED 20 1.5
7 16,13 0.99 6.11 0.39 clay UWDFWD  UMDFD 15 1.2
8 14.22 0.71 4.99 0.45 clay UNDFHD  UMWDFD 14 1.0
g 11.16 0.51 4.60 0.51 clay UNDFND  UMDFD 11 .8
l 10 12.73 0.43 3.39 0.57 silty clay to clay UNDFND  UNDFD 8 .9
1 15.71 0.58 3.1 0.63 silty clay to clay UNDFKD  UNDFD 10 1.1
12 42.34 1.37 A 0.69 clayey silt to silty clay UNDFND  UNDFD 20 3.2
l 13 66.80 1.27 1.91 0.75 silty sand to sandy silt 50-60 36-38 21 UNDEFINED
14 127.71 2.51 1.97 0.81 silty sand to sandy silt 70-80 40-42 41  UNDEFINED
15 207.79 4.88 2,35 0.87 silty sand to sandy silt 80-90 $2-4 350  UNDEFINED
l 16 157.72 4.51 2.86 0.93 silty sand to sandy silt $0-90 40-42  >50  ONDEFINED
17 118.37 3.4 2.88 0.98  sandy silt to clayey silt UNDFND  UNDFD 45 9.0
18 99.29 2.3 .33 1.02  silty sand to sandy silt 60-70 38-40 32  UNDEFINED
19 44.82 2.13 4.75 1.04 silty clay to clay UNDFND  ONDFD 29 3.3
l 20 53.42 2.3 4.36 1.07 clayey silt to silty clay UNDFND  ONDFD 26 4.0
21 79.36 2,98 3.76 1.10  clayey silt to silty clay UNDFND  ONDFD 38 6.0
2 88.81 3.44 3.88 1.13 clayey silt to silty clay UNDFND  UNDFD 43 6.7
I 23 107.88 3.67 3.40 1.06  sandy silt to clayey silt  UNDFWD  ONDED 41 8.1
A 124.58 5.19 4,17 1.19  very stiff fine grained (*) ONDFND  ONDFD >S50  UNDEPINED
25 89.69 3.94 4.39 1.22  very stiff fine grained (*) UNDFND ONDFD >S50  UNDEFINED
l 2 152,65 6.47 4. 1.25  very stiff fine grained (*) UNDFND  UNDFD  >50  UNDEFINED
27 144,98 7.17 4,95 1.28  very stiff fine grained (#*) UNDFND  OWDFD  >50  ONDEFINED
28 219.83 7.65 3.48 1.3 sand to clayey sand (*) UNDPFD  DNDFD  >50  UNDEFINED
29 141.51 4,78 3.38 1.34 sandy silt to clayey silt UNDFND  UNDFD  >50 10.7
I 30 85.52 1.92 2.25 1.36 silty sand to sandy silt 50-60 34-36 27  UNDEFINED
3l 79.14 2.74 3.46 1.39 sandy silt to clayey silt ONDFND  UWDFD 30 5.9
32 142.43 4,81 3.38 1.42 sandy silt to clayey silt UNDFND  UNDFD  >B0 10.8
l k] 11.02 5.30 3.10 1.45 sandy silt to clayey silt UNDFND  UNDFD  »>50 13.0
k1) 196.33 6.03 3.07 1,48 silty sand to sandy silt 80-90 38-40  >50  UNDEFINED
35 141.45 4,85 3.43 1.51 sandy silt to clayey silt UNDFED  ONDFD  »>50 10.7
36 121.10 1.68 3.86 1.53  sandy silt to clayey silt UNDFND  ONDFD 46 9.1
' 37 113.77 4.40 3.86 1.56  clayey silt to silty clay UNDFND  UMDFD 50 8.5
38 90.56 4,35 4.81 1.59  very stiff fine grained (*) ONDFND  OUNDFD  »>50  UNDEFINED
39 97.82 3,98 4,07 1.62  clayey silt to silty clay UNDFND  UNDFD 47 7.3
l 40 176.30 6.66 3.78 1.65 sand to clayey sand (*) UNDFND  UNDFD  »>50  UNDEFINED
Dr - All sands (Jamiolkowski et al. 1985) PEI - burqunoglu and Mitchell 1975 Su: Nk= 13

{*) overconsolidated or cemented

I *xkx Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OOTPUT from CPTINTRI (v 3.02) iii



PES ENVIRONMENTAL

b
l Contractor: GREGG Location: HP-2 Page No. 2
I DEPTE  Qc {avq)  Ps (avg)  Rf (avg) SIGV! SO, BEFAVIOUR TYPE Eq-Dr PHI  SPT Su
(feet) (tsf) (tsf) (%) (tsf) (%) deg. K tsf
| 41 169.38 4,90 2.89 1.68 silty sand to sandy silt 70-80 38-40  >50  UNDEFIMED
| 42 127.36 4.42 3.47 1.71 sandy silt to clayey silt ONDFND  ONDFD 49 9.6
‘ 43 204.96 4,92 2.40 1.74 silty sand to sandy silt 70-80 38-40 >50  UNDEFINED
44 212.65 5.06 2.38 1.77 silty sand to sandy silt 80~-90 38-40  >50  UNDEFINED
45 216.14 4,14 1.91 1.80 sand to silty sand 80~90 3g-40  >50  UNDEFINED
46 243.70 4,63 1.90 1.83 sand to silty sand 80-90 38-40  »50  UNDEFINED
47 207.70 4.66 2.24 1.86 silty sand to sandy silt 70-80 38-40  >50  OUKDEFINED
48 198,04 2.85 1.4 1.58 sand to silty sand 70-80 38-40 47  UNDEFINED
49 210.32 3.3 1.58 1.91 sand to silty sand 70-80 38-40  >50  UNDEFINED
50 226.41 4,95 2.19 1.9 silty sand to sandy silt 80-90 38-40  >50  UNDEFINED
Dr - All sands (Jamiolkowski et al. 1985) PHI - Durqunoglu and Kitchell 1975 Su: Nk= 13

x4+ Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRL (v 3.02) #*#i
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@ ‘ PES ENVIRONMENTAL Site : FOOTHILL =4, Job Number : 20%.0201.003

Location ¢+ HP-3 Date : 12:11:96 13:139

Qc (tsf) Fs (tsf) U (psi) RF (%) SBT
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Max Depth: 50.03 (it) SBT: Soil Behavior Type (Roberlson and Campanella | 988)
Depth Inc: 0.164 (ft)



PES ENVIRONMENTAL

1
l Contractor: GREGG Date: 12:11:96 13:19
Location: HP-3 JOB NO: 205.0201.003
Project: FOOTHILL SQ. Water table ( feet ) : 16.50262
l Tot. Unit Wt. (avg) : 120 pef
DEPTH  Qc (avg)  Fs {avg)  Rf (avq) SIGV SOIL BEHAVIOUR TYPE Eq-Dr PHI  SPT Su
l(feet) (tsf) (tsf) (%) (tsf) (%) deg. ¥ tsf
1 12,25 0.57 $.67 0.03 clay UNDFND  UHDFD 12 9
2 17.10 0.49 2.89 0.09 clayey silt to silty clay UNDFND  UNDED 8 1.3
l 3 14.31 0.32 2.24 0.15 clayey silt to silty clay UNDFND  DUMDFD 7 1.0
§ 18.57 0.38 2.04 0.22 sandy silt to clayey silt UNDFND  UWDFD 7 1.4
5 22.19 0.7 3.19 0.28 clayey silt to silty clay UNDFND OWDFD 11 1.6
I 6 64.54 1.90 2.94 0.33  sandy silt to clayey silt  OUNDFND  UNDFD 25 1.9
7 62.11 1.77 2.85 0.39  sandy silt to clayey silt UNDFND  UNDFD 24 4.7
8 63.46 2.17 3.42 0.45  sandy silt to clayey silt UNDFND UNDFD 24 4.8
] 30.20 1.7 5.66 0.51 clay UNDFND  UNDFD 29 2.2
l 10 24.36 1.55 6.37 0.57 clay UNDFND  UNDFD 23 1.8
1 35.58 2.03 5.71 0.63 clay ONDFHD  UNDFD 3 2.6
12 37.28 2.29 6.13 0.69 clay UNDFND  UNDFD 36 2.8
I 13 36.54 2.13 5.84 0.75 clay UNDFND  UNDED 35 2.7
14 43.43 2,39 5.51 0.81 clay UNDFND  ONDFD {2 3.2
15 $9.19 3.48 7.07 0.87 clay UNDFND  UNDFD 47 3.7
l 16 54.18 2.73 5,05 0.93 silty clay to clay UNDFKD  UNDFD 35 4.0
17 65.70 3.31 5.04 0.98  very stiff fine grained (#) UNDFND  UNDFD  >50  UNDEFINED
18 52.86 2.66 5.03 1.02 silty clay to clay ONDFND  UNDFD 34 3.9
19 56.77 2.64 4.66 1.04 silty clay to clay UNDFND  UNDFD 36 4,2
l 20 53.70 2.68 4,98 1.07 silty clay to clay UNDFND  UNDFD 34 4.0
2 43.68 2.30 5.26 1.10 clay UNDFHD  OUNDFD 42 3.2
22 42.72 2.03 4.75 1.13 silty clay to clay UNDFKD  UNDFD 27 il
I 23 40.01 1.63 4.09 1.16  clayey silt to silty clay UNDFND  UMNDPD 19 2.9
24 32.45 1.11 3.41 1.19  clayey silt to silty clay UNDFND  UNDFD 16 2.3
25 27.04 0.78 2.90 1.22  clayey silt to silty clay UNDFFD UNDFD 13 1.9
I 26 25.65 0.70 2.73 1.25 clayey silt to silty clay UNDFND  UNDFD 12 1.8
27 27.94 0.70 2.49 1.28 sandy silt to clayey silt UNDFND  ONDED 1 2.0
28 27.66 0.72 2.59 1.31 sandy silt to clayey silt ONDFND  UNDFD 11 2.0
29 24.34 0.82 3.35 1.3 clayey silt to silty clay UNDFND  UNDFD 12 1.7
I 30 23.62 0.65 2.74 1.36  clayey silt to silty clay UNDFND  ONDFD 11 1.6
3l 19.42 0.42 2.186 1.39 sandy silt to clayey silt UNDFHD  UNDFD 7 1.3
32 24.31 0.80 3.28 1.42  clayey silt to silty clay UNDFND  UNDFD 12 1.7
I 33 35.26 1.79 5.09 1.45 clay UNDFRD  UNDFD K1} 2.5
34 40.13 1.90 4.75 1.48 silty clay to clay ONDFND  UNDPD 26 2.9
35 26.65 1.32 §.97 1.51 clay ONDFND  URDFD 26 1.8
36 .42 2.93 4,10 1.53 clayey silt to silty clay UNDFND  DWDFD 34 5.3
I 37 71.94 2.50 3.48 1.56  sandy silt to clayey silt UNDFND TNDFD 28 5.3
38 62.67 2.42 3.87 1.59 clayey silt to silty clay UNDFND  UNDFD 30 4.6
39 59,02 3.20 5.43 1.62  very stiff fine grained (%) UNDFYD  UNDFD  >50  DNDEFINED
l 40 45,01 2,13 4.1 1.65 silty clay to clay {UNDFND  ONDFD 29 3.2
l Dr - All sands (Jamiolkowski et al. 1985) PHI - Durguneglu and Mitchell 1975 Su: Nk= 13

{*) overconsolidated or cemented

l**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRL (v 3.02) #kit



PES ENVIRONMENTAL

1
I Contractor: GREGG Location: HP-3 Page No. 2
l DEPTH Qc (avg) Ps {avg) K (avg) SIGv/ SOIL BEHAVIOUR TYPE Eqg - Dr PHI SPT Su
(feet) (tsf) {tsf) (%) (tsf) ()  deq. N tsf
I 4 54.94 2.83 5,15 1.68 silty clay to clay ONDFND  UNDED 35 4.0
42 69.21 2.30 3.32 1.7 sandy silt to clayey silt UNDFND  ONDFD 27 5.1
13 62.86 2.65 4,22 1.74  clayey silt to silty clay CNDFND  ONDFD 30 4.6
44 87.01 2.40 2.75 1.77 sandy silt to clayey silt UNDFND  UNDFD 33 6.4
l 45 189.04 4,28 2.27 1.80  silty sand to sandy silt 70-80  38-40  >50  UNDEFINED
46 206.01 5.84 2.83 1.83 silty sand to sandy silt 70-80 38-40  »50  UNDEFIRED
47 144 .46 4.19 2.90 1.86 silty sand to sandy silt 60-70 36-38 46  UNDEFINED
I 8 2.15 0.74 3.68 1.8 silty clay to clay UNDFND  UNDED 13 1.3
49 22.45 0.70 .11 1.9 clayey silt to silty clay UNDFND  ONDFD 11 1.5
50 26.82 0.78 2.93 1.94 clayey silt to silty clay UNDFND  UNDFD 13 1.8

Dr - All sands (Jamiolkowski et al. 1985) PHI - Durqunoglu and Mitchell 1975 Su: Nk= 13

ik Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED QDTPUT from CPTINTRL (v 3.02) *ix
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EGG Site F
: O0OTHILL $Sd. Job Number 205.0201.003
PES ENVIRONMENTAL LLocation + CPT-4 Date ¢ 12:16:96 09:09
Qc (tsf) Fs {tsf) U (psi) Rf (%) SBT
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SBT: S0il Behavior Type (Robertson and Campanella 1988)
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Oc (tsf) Fs (tsf) U {psi) Rf (%) SBT
0 350 0.0 8.0 0 =0

B =

it

Stiff Fine Grained
Clayey Silt

Stiff Fine Grained
| Clayey Silt

TTTTTR ]

Silt

_| Clayey siit

—-60 Sl

SO K, Eu_ — TR . . B S RIS T

Depth (ft)

-100
Max Depth: 80.37 (rt) SBT: Soil Behavior Type (Robertson and Campanella 1988}

Depth Inc: 0.164 (ft)



PES ENVIRONMENTAL

1
Contractor: GREGG Date: 12:16:96 09:09
Location: CPT-4 JOB NO: 205.0201.003
Project: FOOTHILL SQ. Water table ( feet ) : 16.50262
Tot. Unit Wt. (avg) : 120 pecf
DEPTE Qc (avg) Ps (avg) Rf (avg) SIGV! SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT Su
(feet) (tsf) (tsf) (%) (tsf) (%) deg. N tsf
1 9.56 0.49 5.16 0.03 clay UNDFND  DHDFD 9 g
2 5.33 0.31 5.78 0.09 clay UNDFND  UNDFD 5 .4
3 5.89 0.37 6.28 0.15 clay UNDFND  DNDFD 6 .4
4 7.29 0.48 6.63 0.22 clay UNDFND  UMDFD 7 5
5 18.76 1.24 6.59 0.28 clay UNDFND  UNDED 18 1.4
& 18.18 1.1% 6.31 0.33 clay UNDFND  UNDFD 17 13
7 16.03 0.94 5.90 0.39 clay UNDFND  UMDFD 15 1.2
8 18.23 0.98 5.36 0.45 clay DONDEND  UNDFD 17 1.3
9 17.94 1.12 6.23 0.51 clay UKDFND  UNDFD 17 1.3
10 17.54 0.% 5.50 0.57 clay UNDFNE  UNDFD 17 1.3
1 16.83 0.95 5.62 0.63 clay UNDEND  ONDFD 16 1.2
12 58.61 1.37 2.33 0.69 sandy silt to clayey silt UNDFND  UNDFD 22 {.
13 50.55 0.74 1.47 0.75 silty sand to sandy silt 50-60 34-36 16  UNDEFINED
14 81.68 0.90 1.10 0.81 sand to silty sand 80-70 38~40 20  URDEFINED
15 146.91 2.46 1.67 0.87 sand to silty sand 70-80 40-42 35  UNDEFINED
16 100,21 1.68 1.67 0.93 silty sand to sandy silt 60-70 38-40 32 UNDEFINED
17 28.09 0.80 2,85 0.98  clayey silt to silty clay UNDFND  UNDFD 13 2.0
18 38.36 1.20 3.12 1.02  clayey silt to silty clay UNDFND  (NDFD 18 2.8
19 35.26 1.20 3.39 1.04 clayey silt to silty clay UNDFND  UNDFD 17 2.6
20 24.80 0.59 2.38 1.07  sandy silt to clayey silt UNDFND ONDFD 10 1.8
21 28.74 0.59 2.05 1.10  sandy silt to clayey silt UNDFND [OMDFD 11 2.1
2 27.30 0.47 1.73 1.13  sandy silt to clayey silt UNDFND  ONDFD 10 2.0
23 25,12 0.41 1.65 1.16 sandy silt to clayey silt UNDFND  UWDFD 10 1.8
2 26.87 0.35 1.31 1.19 sandy silt to clayey silt ONDFND  UWDFD 10 1.9
25 26.08 0.38 1.46 1.22 sandy silt to clayey silt UNDFND  UNDFD 10 1.8
26 29.15 0.69 2.37 1.25 sandy silt to clayey silt ONDFND  UNDFD 1 2.1
27 33.67 1.40 4.15 1.28 silty clay to clay UNDFED  UNDFD 22 2.4
28 25.00 0.1 2.9 1.31 clayey silt to silty clay UNDFND  UNDFD 12 1.7
29 25.32 0.68 2,70 1.3¢  clayey silt to silty clay  UNDEND  ONDPD 12 1.8
30 25.66 0.60 2.36 1.36 sandy silt to clayey silt UNDFND  UNDFD 10 1.8
31 30,17 0.72 2,38 1.39 sandy silt to clayey silt UNDFXD ONDFD 12 2.1
32 27.711 0.65 2.36 1.42 sandy silt to clayey silt UNDFND ONDFD 11 1.9
3 22.26 0.45 2.04 1.45  sandy silt to clayey silt UNDFND  ONDFD 9 1.5
34 23.27 0.41 1.78 1.48 sandy silt to clayey silt UNDFND  UNDFD 9 1.6
35 26.68 0.55 2.07 1.51 sandy silt to clayey silt UNDFND  UNDFD 10 1.8
36 21.15 0.37 1.74 1.53  sandy silt to clayey silt UNDFND  UNDFD 8 1.4
37 24,35 0.44 1.79 1.56  sandy silt to clayey silt UNDFND  UNDFD 9 1.7
38 23.37 0.42 1.78 1.59  sandy silt to clayey silt UNDFND  UNDFD 9 1.6
39 21.72 0.37 1.68 1.62 sandy silt to clayey silt UNDFND  UNDFD 8 1.4
40 26.54 0.53 2.00 1.65 sandy silt to clayey silt UNDFND  UNDFD 10 1.8
Dr ~ All sands (Jamiolkowski et al. 1985) PAI ~ Durguneglu and Mitchell 1975 Su: Nk= 13

#42% Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRL (v 3.02) #i#




PES ENVIRONMENTAL

1
l Contractor: GREGG Location: CPT-4 Page No. 2
l DEPTE  Qc (avg)  Fs (avg)  Rf (avg) SIGV! SOIL, BEHAVIOUR TYPE Eq-Dr PRI SPT Su
{feet) (tsf) (tsf) (%) (tsf) (%) deq. N tsf
I 41 39.78 1.29 3.25 1.68  clayey silt to silty clay UNDFND  UNDFD 19 2.8
42 52.711 2.16 4,10 1.71 clayey silt to silty clay UNDFND  ONDFD 25 3.8
43 58.81 2.45 4,17 1,74 clayey silt to silty clay UNDFND ONDFD 28 4.3
44 49.96 1.94 3.87 1.77 clayey silt to silty clay UNDFND  UNDFD 24 3.6
45 48.28 1,53 3.16 1.80 sandy silt to clayey silt UNDFND  UNDFD 18 3.5
46 78.77 3.23 4,10 1.83 clayey silt to silty clay UNDFND  UNDFD 38 5.8
47 £86.30 3.7 4.30 i.86 clayey silt to silty clay UNDFND  UNDFD 41 6.4
48 70.01 2.43 3.48 1.88 sandy silt to clayey silt UNDFND  UNDFD 27 5.1
49 56.00 1.45 2.59 1.91 sandy silt to clayey silt UNDFND  UNDFD 21 4.0
50 58.78 1.44 2.45 1.9 sandy silt to clayey silt UNDFND  UNDFD 3 4.2
51 87.78 4.77 5.43 1.97  very stiff fine grained (%) UNDFND  ONDFD  »>50  UNDEFINED
52 64.93 2.86 4.40 2.00 clayey silt to silty clay ONDFND  DUNDFD k3 | 4.7
53 68.86 3.66 5.31 2.03  very stiff fine grained (%) UNDFND  DNDFD  >50  UNDEPINED
54 62.79 2.87 4.57 2.05 silty clay to clay UNDFND  UNDFD 40 4.5
55 55,71 1.81 3.25 2.08 sandy silt to clayey silt UNDFND  OUNDFD 2l 4.0
56 68.91 2,28 3.30 2.11 sandy silt to clayey silt UNDFND  UNDFD 2 5.0
57 56,84 1.62 2.85 2.14 sandy silt to clayey silt UNDEND  ONDFD 22 4.1
58 59.65 1.62 2.7 2.17 sandy silt to clayey silt UNDFND  UNDFD 23 4.3
59 57.22 1,92 3.35 2.20 sandy silt to clayey silt UNDFND  ONDFD 22 i.1
60 46.90 1.40 3.00 2,22 sandy silt to clayey silt UNDFND  ONDFD 18 3.3
Dr - All sands (Jamiolkowski et al. 1985} PHI - Burqunoglu and Mitchell 1975 Su: Nk= 13

(%) overconsolidated or cemented

&% Note: For interpretation purposes the PLOTTED CPT PROPILE should be used with the TABULATED OUTPUT from CPTINTRL (v 3.02) #*&+
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G -
Site : FOOTHILL SQ. Job Number : 205.020i.003Z
% PES ENVIRONMENTAL Location : CRT-95 Date : 12:16:56 12:22
Qc (isf) Fs (tsf) U (psi) RF (%) SBT
o 300 0.0 8.0 0 S0 0.0 8.0 0O i2
-0. Jliil!lrli N L O TTT T TTIITTd TTITTITT
¢ Hand Augered \ ciﬁ\( Cley
_ \ ?
>-0r% — 1 B Cavey st
L ; Silty Clay
3 | Clayey Silt
) ' Silt
P |
-15.04— { .| Clayey silt
~ { siit
o -0, (
Clayey Silt
S
[al
- -25
sl
-30.
-35.
Sandy Silt
Silty Sand /Sand
Sandy Slit
-40 St
: Sandy Sitt
Silty Sand/Sand
Sand
-45, | sty gand/Sena
Sandy Silt
sile
-50.
Max. Depth: 50.03 {fi) SBT: Soil Behavior Type (Robertson and Campanella 1988)

Depth Inc: 0.184 (ft)



b |
l Contractor: GREGG
Location: CPT-5
Project: FOOTHILL SQ.

PES ENVIRONMENTAL

Date:
JOB NO:

12:

16:96 12:22

205.0201.003
Water table ( feet ) : 16.50262

Tot. Unit Wt. (avg) : 120 pcf
DEPTH Qc (avg) Fs (avg) RE {avq) sIGY/ SOIL BEHAVIOUR TYPE Eg-Ir PHI SPT Su
{feet) (tsf) (tsf) (%) (tsf) (%) deq. K tsf
1 .65 0.36 4.13 0.03 clay ONDFND  UNDFD ] .6
2 8.25 0.35 4,22 0.09 clay UHDFND  UNDED 8 6
3 7.57 0.40 5.23 0.15 clay ONDFND  UNDFD 7 5
q 7.05 0.49 6.95 0.22 clay UNDFND  UNDFD 7 5
5 13.52 0.66 4.86 0.28 clay UNDFKD  UNDFD 13 1.0
] 23.14 0.74 3.2 0.33  clayey silt to silty clay ONDEND TNDFD 11 1.7
7 23.76 0.87 3.65 0.39  clayey silt to silty clay ONDFND ONDFD 11 1.7
] 34,37 1.26 3.68 0.45 clayey silt to silty clay UNDFND  UNDFD 16 2.6
9 41.29 1.48 3.59 0.51  clayey silt to silty clay UNDFND  UNDFD 20 3.1
10 44.69 1.31 2.93 0.57  sandy silt to clayey silt ONDFKD UNDPD 17 3.3
11 52.19 1.53 2.93 0.63 sandy silt to clayey silt ONDFD  UNDFD 20 3.9
12 63.88 1.62 2,53 0.69  sandy silt to clayey silt ONDFND  ONDFD 24 4.8
13 54.29 1.64 3.01 0.75 sandy silt to clayey silt UNDFND  ONDFD 2 4.1
14 50.11 2.00 4,00 0.81  clayey silt to silty clay UNDFND  UWDFD 24 3.7
15 39.05 1.46 3.4 0.87  clayey silt to silty clay UNDFND  CNDFD 19 2.9
16 38.38 1.23 3.20 0.93  clayey silt to silty clay  UNDEND  ONDFD 18 2.8
17 28.74 0.72 2.51 0.98  sandy silt to clayey silt ONDFND ONDFD 11 2.1
18 25.60 0.63 2.48 1.02  sandy silt to clayey silt UNDFND  UNDFD 10 1.8
19 24,31 0.61 2.49 1.04 sandy silt to clayey silt UNDFND  UNDFD 9 1.7
20 18,93 0.42 2.23 1.07  clayey silt to silty clay UNDFND  UNDFD 9 1.3
21 18.62 0.43 .29 1.10  clayey silt to silty clay UNDFND  UNDFD 9 1.3
2 20.33 0.49 .41 1.13 clayey silt to silty clay UNDFND  OWDFD 10 1.4
23 29,62 0.70 2.38 1.16  sandy silt to clayey silt UNDFND  UNDFD 11 2.1
24 19.99 0.39 1.96 1.19 sandy silt to clayey silt UNDFND  UNDFD 8 1.4
25 19.98 0.39 1.98 1.22  sandy silt to clayey silt UNDFND  UNDFD 8 1.4
26 40,68 1.07 2.63 1.25  sandy silt to clayey silt UNDFND  ONDFD 16 3.0
27 33.47 0.94 2.80 1.28  sandy silt to clayey silt  UNDFND UNDED 13 2.4
2 29.31 0.67 2.27 1.31  sandy silt to clayey silt UNDFND  UNDFD 1 2.1
29 18.46 0.40 2.17 1.34 clayey silt to silty clay UNDFND  UNDED 9 1.2
30 24.85 0.41 1.67 1.36 sandy silt to clayey silt ONDFND  UNDFD 10 1.7
)| 29.71 0.51 1.73 1.39 sandy silt to clayey silt UNDFND  UNDFD 11 2.1
32 30.19 0.48 1.57 1.42  sandy silt to clayey silt UNDFND  UKDFD 12 2.1
1 26.86 0.40 1.50 1.45  sandy silt to clayey silt UMDFND  UNDFD 10 1.9
it} 28.03 0.40 1.42 1.48 sandy silt to clayey silt UNDFND  UNDFD 11 2.0
35 25.64 0.35 1.37 1.51 sandy silt to clayey silt UNDFND  UNDFD 10 1.8
36 28.41 0.48 1.70 1.53 sandy silt to clayey silt ONDEND UNDFD 11 2.0
kY| 203.38 4,48 2.20 1.56 silty sand to sandy silt 80-90 38-40 >S50  ONDEFINED
38 307.42 6.63 2.16 1.59 sand to silty sand »90 40-42 >S50  UNDEFINED
19 160.37 3.85 2.40 1.62 silty sand to sandy silt 70-80 38-40 >S50  UNDEFINED
40 84.04 2.68 3.19 1.65 sandy silt to clayey silt UNDFND  UNDFD 32 6.2
Dr - All sands (Jamiolkowski et al. 1985) PHI - Durqunoglu and Kitchell 1975 Su: Nk= 13

#tx Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TARULATED OUTFOT from CPTINTRL (v 3.02) #kk




PES ENVIRONMENTAL

1
I Contractor: GREGG Location: CPT-5 Page No. 2
l DEPTH Oc (avg) Fs (avg) Rf {avg) SIGy! S0IL BEHAVIOUR TYPE Eq - Dr FHIL SPT Su
(feet) (tsf) (tst) (%) {tsf) (%) deg. N tsf
11 234.00 4,21 1.80 1.68 sand to silty sand 80-90 40-42  >50  UNDEPINED
{2 388.86 5.76 1.48 1.71 sand >90 §2-44  >50  UNDEFINED
43 324.74 4,49 1.38 1.74 sand >90 40-42  >50  UNDEFINED
44 266.49 3.65 1,37 1.77 sand 80-90 40-42  >50  UNDEPINED
l 45 166.47 3.37 2.02 1.80 silty sand to sandy silt 70-80 36-38  >50  UNDEPINED
46 62.74 1.12 1.7% 1.83 silty sand to sandy silt 40-50 30-32 20 UNDEFINED
47 53,97 1.37 2.94 1.86 sandy silt to clayey silt ONDFND  ONDFD 21 3.9
l 48 53.87 1.42 2.64 1.88 sandy silt to clayey silt UNDFND  ONDFD 21 3.9
49 53.24 1.5 2.90 1.91 sandy silt to clayey silt UNDFND  UNDFD 20 3.8
| 50 44.64 1.34 3.01 1.94 sandy silt to clayey silt UNDFND UNDFD 17 3.2
i — A 1 A A A
| Dr - All sands (Jamiolkowski et al. 1985} PHI - Durqunoglu and Mitchell 1975 Su: k= 13
|

wiik Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRL (v 3.02) kki#




Si1te : FOOTHILL SQ. Job Number : 205.0201.003
E PES ENVIRONMENTAL L ocation : CPT-6 Date : 12:16:9& 14:55
Oc (tsf) Fs (tsf) U (psi) Rf (%) SBT
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Max. Depth: 60.04 (ft) SBT: Scil Behavior Type (Robertson and Campanella 1988)
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ﬁ pES ENVIRONMENTAL Site : FOOTHILL SQ. Job Number : 205.0201.003

Location ¢ CPT-5 Cate : 12:18:386 14:5h5
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Max Depth: 60.04 (ft) SBT: Scil Behavior Type (Robertson and Campanella 1288)
Depth Inec.: 0.164 (ft)



PES ENVIRONMENTAL
1
l Contractor: GREGG IN SITU Date: 12:16:96 14:55
Location: CPT-6 JOB NO: 205.0201.003
Project: FOOTHILL SQ. Water table ( feet ) : 16.50262
l Tot. Unit Wt. (avg) : 120 pcf
DEPTH Qc (avg) Ps (avg) RE (avg) sIGy? SOIL BEHAVIOUR TYPE Eq - Dr PRI SPT Su
I (feet) (tsf) (tsf) (%) (tsf) (%) deq. N tsf
1 15.94 0.26 1.62 0.03 sandy silt to clayey silt UNDFND  UNDFD 6 1.2
2 7.66 0.18 2.37 0.09 silty clay to clay UNDFND  UNDFD 5 .5
I 3 7.67 0.21 2.72 0.15 silty clay to clay UNDFND  UNDFD 5 .5
4 13.19 0.25 1.88 0.22 clayey silt to silty clay UNDFND  UNDED 6 9
5 17.56 0.38 2.16 0.28 clayey silt to silty clay UNDFND  UNDFD 8 1.3
I 6 23,46 0.73 3.10 0.33 clayey silt to silty clay UNDFND  UNDFD 1 1.7
7 21.4% 0.58 2.68 0.39  clayey silt to silty clay UNDFED ONDFD 10 1.6
8 14.32 0.30 2.11 0.45 clayey silt to silty clay UNDFND  UNDFD 7 1.0
9 8.79 0.11 .21 0.51 clayey silt to silty clay ONDFND  ONDFD 4 .6
l 10 11.47 0.10 0.87 0.57  sandy silt to clayey silt UNDFND  UNDFD 4 .8
11 11.48 0.06 0.55 0.63 sandy silt to clayey silt UNDEND  ONDFD 4 .8
12 9.36 0.02 0.18 0.69 sensitive fine grained UNDFND  UNDFD 4 .6
l 13 10.47 0.04 0.43 0.75 sandy silt to clayey silt UNDFSD  ONDFD 4 7
14 9.27 0.01 0.07 0.81 sensitive fine grained UNDFFD  UNDFD 4 .6
15 14,89 0.05 0.36 0.87 sandy silt to clayey silt ONDFND  UMNDFD 6 1.0
l 16 13.65 0.05 0.38 0.93  sandy silt to clayey silt UNDFND  UNDED 5 .9
17 13.65 0.03 0.18 0.98 sandy silt to clayey silt UNDFND  UNDED 5 .9
18 15.35 0.03 0.17 1.02  sandy silt to clayey silt ONDFWD  UWDFD 6 1.1
19 13.94 0.03 0.22 1.04 sandy silt to clayey silt UNDFND  UNDFD 5 .9
l 20 13.86 0.01 0.08 1.07 sandy silt to clayey silt UNDFND  UKDFD 5 .9
21 15.46 0.05 0.34 1.0 sandy silt to clayey silt ONDFND  UNDFD 6 1.0
22 16.81 0.08 0.49 1.13 sandy silt to clayey silt UNDFND  OWDFD 6 1.1
l 23 59.97 1.15 1.92 1.16  silty sand to sandy silt 40-50  32-34 19  UNDEFINED
24 109.88 2.33 2.12 1.19 silty sand to sandy silt 60=-70 36-38 35  UNDEFINED
25 104,07 .13 3.00 1.22  sandy silt to clayey silt UNKDEND  UNDFD 40 7.8
2 113.91 3.36 2.9 1.25  sandy silt to clayey silt UNDFND  ONDFD 44 8.6
' 21 204.82 2.91 1.42 1.28 sand to silty sand 80-90 40-42 49  UNDEFINED
28 187.10 i.84 2.59 1.3 silty sand to sandy silt 80-90 40-42  »50  UNDEFINED
29 140,60 3.54 2.52 1.34 silty sand to sandy silt 70-80 38-40 45  UNDEFINED
' 30 140,57 3. 2.45 1.36 silty sand to sandy silt 70-80 38-40 45  ONDEFINED
3 100.20 3.36 3.35 1.39 sandy silt to clayey silt UNDFND  (WDFD 38 7.5
32 116.17 .44 2.96 1.42 sandy silt to clayey silt UNDEND  UNDFD 45 8.7
l 33 95,79 1.51 1.58 1.45  silty sand to sandy silt 60-70  34-36 31  UNDEFINED
3 21.24 0.21 0.98 1.48 sandy silt to clayey silt UNDFND  UNDFD 8 1.4
35 19.86 0.21 1.07 1.51 sandy silt to clayey silt UNDFND  UKDFD 8 1.3
36 20.77 0.19 0.94 1,53 sandy silt to clayey silt UNDEND  UNDFD 8 14
| 37 24.75 0.37 1.51 1.56 sandy silt to clayey silt UNDFND  UNDFD 9 1.7
38 23.94 0.50 2.08 1.5% sandy silt to clayey silt UNDFND  UNDFD 9 1.6
3 23.40 0.37 1.57 1.62 sandy silt to clayey silt UNDFND  UNDFD 9 1.6
' 40 25.03 0.43 1.73 1.65 sandy silt to clayey silt UNDFND  UNDFD 10 1.7
l Dr -~ All sands (Jamiolkowski et al. 1985) PRI - Durqunoglu and Mitchell 1975 Su: Nk= 13
l #x#% Note: Por interpretation purposes the PLOTTED CPT PROPILE should be used with the TABULATED QUTPUT frow CPTINTRL (v 3.02) #ii:




PES ENVIRONMENTAL

1
I Contractor: GREGG IN SITU

Location: CPT-6 Page No. 2

DEPTH Oc (avg) Ps {avg) RE (avq) sIGy’ SOIL BEHAVIOOR TYPE Eq - Dr PHL SPT Su

(feet) (tsf) {tsf) (%) (tsf) (%) deg. N tsf
4 24.74 0.42 1.7 1.68 sandy silt to clayey silt UNDFND  UNDFD 9 1.7
42 24.79 0.41 1.64 L7 sandy silt to clayey silt UNDFND  UNDFD 9 1.7
43 24,98 0.40 1.60 1.1 sandy silt to clayey silt UNDFND  UNDFD 10 1.7
4 21.23 0.21 0.98 1.77  sandy silt to clayey silt UNDFND  UNDFD 8 1.4
45 23.26 0.27 1.16 1.80 sandy silt to clayey silt UNDFND  UNDFD 9 1.5
46 27.97 0.57 2.04 1.83 sandy silt to clayey silt ONDFND UNDFD 11 1.9
47 78.65 2.51 3.19 1.86  sandy silt to clayey silt OWDFND UMDFD 30 5.8
48 57.85 2.4 4.21 1.88 clayey silt to silty clay UNDFND  UNDFD 28 4.2
49 2.3 0.47 1.1 1.9 sandy silt to clayey silt ONDFND UNDFD 10 1.8
50 28.85 0.41 1.8 1.94 sandy silt to clayey silt UNDFND  UMDFD 11 1.9
51 26.64 0.37 1.40 1.97 sandy silt to clayey silt UNDFND  DMDFD 10 1.8
52 27.72 0.47 1.n 2.00 sandy silt to clayey silt UNDFND ONDFD 11 1.8
53 30.82 0.63 2.03 2.03 sandy silt to clayey silt UNDEND  ODNDFD 12 2.1
54 65.66 2.06 3.14 2.05 sandy silt to clayey silt UNDFND  UNDFD 25 4.8
85 137.52 2.48 1.81 2.08 sand to silty sand 60-70 34-36 33 UNDEFINED
56 73.42 3.03 4,13 2.1 clayey silt to silty clay UNDFND  UMDFD 35 5.3
57 109.85 4.57 4.16 2.14  very stiff fine grained (*) ONDFND  UNDFD  >50  ONDEFINED
58 173.58 1.88 1.08 2.17 sand 70-80 J6-38 33 UNDEFINED
59 146,08 1.19 0.81 2.20 sand 60-70 34-36 28 UNDEFINED
60 155,32 2.18 1.40 2.22 sand to silty sand 60-70 34-36 37  DUNDEFINED

Dr - Al sands (Jamiolkowski et al. 1985) Pl - Durqunoglu and Mitchell 1975 Su: Nk= 13

(*) overconsolidated or cemented

k&% Note: Por interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRL (v 3.02) #*%#
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EGG Si1te F
: FOOT HILL Sa. Emngineer: J. DOUGLAS
PES ENVIRONMENTALLOCE‘HOH : HP-Z Bate : D1:15:37 08:01
Qc (tsf) Fs (tsf) U (psi) RF (%) SBT
0 350 0.0 8.0 0 S0 0.0 8.0 0O 12
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Depth (ft)

Max Depth: 50.03 (ft) SBT: Soil Behavior Type (Robertson and Campanella 16988)
Depth Ine: 0.164 (1) =Z Estimated Phreatio Surface




PES ENVIRONMENTAL

1
l Contractor: GREGG

Date: 01:15:97 08:01
Location: HP-7 Geologist: J. DOUGLAS
Project: FOOT HILL SQ. Water table ( feet ) 16.50262
' Tot. Unit Wt. (avg) : 120 pef
DEPTH Qe (avg) Fs (avg) RE {avg) SIGY/ SOIL BEHAVIOUR TYPE Eq - Dr PHIL SPT 1]
(feet) (tsf) (tsf) (%) (tsf) (%) deg. N tsf
1 24.95 0.37 1.48 0.03 sandy silt to clayey silt UNDFND  ONDFD 10 1.9
2 21,54 0.50 2.31 0.09 sandy silt to clayey silt UNDFND  UNDFD 8 1.6
' 3 25.14 1.20 4.76 0.15 clay UNDFND  UNDFD 24 1.9
4 21.32 0.67 3.14 0.22  clayey silt to silty clay UNDFND  UNDFD 10 1.6
5 27.55 0.40 1.46 0.28  sandy silt to clayey silt UKDFND  UNDFD 1 2.0
l 6 17.81 0.95 5.31 0.33 clay UNDFND ~ UNDFD 17 1.3
7 19.22 0.91 4.73 0.39 clay ONDFND  DNDFD 18 1.4
8 22.20 1.14 5.15 0.45 clay UNDFND  UNDFD 21 1.6
9 28.28 1.22 4,30 0.51 silty clay to clay UNDFND  UNDFD 18 2.
. 10 109.45 1.37 1.25 0.57 sand to silty sand 70-80 40-42 26 UNDEFINED
11 84.10 0.93 1.10 0.63 sand to silty sand 60-70 38-40 20  UNDEFINED
12 77.01 0.64 0.83 0.69 sand to silty sand 60~70 38-40 18 UNDEFINED
I 13 5050 1.01 2.00 0.75  sandy silt to clayey silt  ONDFND  UNDED 19 3.8
14 18.57 0.40 2.14 0.81 clayey silt to silty clay UNDFND  UNDFD 9 1.3
15 11.25 0.15 1.36 0.87 clayey silt to silty clay UNDEND  UMDFD 5 7
16 28.96 0.64 2.23 0.93 sandy silt to clayey silt UNDFND  UNDFD 11 2.1
l 17 46.72 1.09 2.3 0.98 sandy silt to clayey silt UNDFND  ONDFD 18 3.5
18 40.29 1.29 3.21 1.02 clayey silt to silty clay UNDFND  UNDFD 19 3.0
19 61.78 1.18 1.%0 1.04 silty sand to sandy silt 50-60 34-36 20 UNDEFINED
I 20 56.24 1,20 2.12 1.07 sandy silt to clayey silt UNDFND  DNDFD 22 4.2
pil 46.97 1.29 2.76 1.10  sandy silt to clayey silt UNDOFMD UNDFD 18 3.5
22 53.23 1.53 2.88 .13 sandy silt to clayey silt ONDFND  UNDFD 20 3.9
l 23 28.28 0.81 2.88 1.16 clayey silt to silty clay UNDFND  UNDFD 14 2.0
A 39.76 1.18 2.98 1.19  sandy silt to clayey silt UNDFND  UMDFD 15 2.9
25 142.49 4.39 3.08 1.22 sandy silt to clayey silt UNDFND  UNDFD  »50 10.8
26 154.40 4,30 2.78 1.25 silty sand to sandy silt 70-80 38-40 49 UNDEFINED
l 27 138,61 3.60 2,59 1.28 silty sand to sandy silt 70-80 38-40 44  UNDEFINED
28 120.69 4.36 3.61 1.31 sandy silt to clayey silt UNDFND  UNDFD 46 9.1
29 110.45 4.10 3. 1.34 sandy silt to clayey silt UNDFND  UNDFD 42 8.3
I 30 114.69 3.9 3.46 1.36  sandy silt to clayey silt UNDFND  DNDFD 44 8.6
i1 140.65 3.70 2.63 1.39 silty sand to sandy silt 70-80 38-40 45  UNDEFINED
32 214.65 5.62 2.62 1.42 silty sand to sandy silt 80-50 40-42 50  UNDEFIHED
' KX ] 257.37 6.33 2.46 1.45 silty sand to sandy silt 80-90 40-42  »50  UNDEFINED
34 273.14 5.26 1,92 1.48 sand to silty sand 80-90 40-42  »50  UNDEFINED
35 180.73 4.07 2.25 1.51 silty sand to sandy silt 70-80 38-40  »50  UNDEFINED
36 181.14 5.05 2.7 1.53 silty sand to sandy silt 70-80 38-40  >50  UNDEFINED
l 37 220.59 5.35 2.42 1.56 silty sand to sandy silt 80-30 40-42  >50  UNDEFIMED
38 247.64 5.66 2.28 1.59 silty sand to sandy silt 80-90 40-42  »50  UNDEFINED
39 178.57 5.13 2.87 1.62 silty sand to sandy silt 70-80 38-40  >50  UNDEFINED
l 10 245.74 5.05 2.05 1.65 sand to silty sand 80-90 40-42  »50  UNDEFINED
' Dr - All sands (Jamiolkowski et al. 1985) PHI - Durqunoglu and Mitchell 1975 Su: Nk= 13
l**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRl (v 3.02) i+




PES ENVIRONMENTAL

1
l Contractor: GREGG Location: HP-7 Page No. 2
' DEPTH 0c (avg) Fs (avq) RE {avg) sIGw SOIL BEHAVIOUR TYPE BEq - Ir PHI SPT Su
(feet) {tsf) (tsf) (%) (tsf) (%) deg. N tsf
I 41 223.69 5.53 2.47 1.68  silty sand to sandy silt 80-90 38-40  >50  UNDEFIKED
42 231.07 6.02 2.61 1.1 silty sand to sandy silt 80-90 40-42  >50  UNDEFINED
43 206.13 5.46 2.65 1.74  silty sand to sandy silt 70-80  38-40  >50  UNDEFINED
44 227.09 5.97 2,63 1.77  silty sand to sandy silt 80-90  38-40 >50  UNDEFIRED
45 239.63 7.05 2,94 1.80  silty sand to sandy silt 80-90 38-40  >50  UNDEFINED
46 187.76 4.88 2.60 1.83  silty sand to sandy silt 70-80 3840  >50  UNDEFINED
47 192,24 6.08 3.16 1.86 silty sand to sandy silt 70-80 38-40  >50  OUNDEFINED
48 54,27 2.02 3.7 1.88  clayey silt to silty clay ONDFND ONDFD 26 3.9
49 77.34 2.33 3.02 1.91 sandy silt to clayey silt UNDFND  UNDFD 30 5.7
50 183.38 6.32 3.45 1.94 sand to clayey sand (%) UNDFND  UNDFD  >50  UNDEFINED
Dr - All sands (Jamiolkowski et al. 1985) PHI - Durqunoglu and Mitchell 1975 Su: Nk= 13

(*) overconsolidated or cemented

#xkk Note: Por interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPOT from CPPINTRL (v 3.02) iix




| PES ENVIRONMENTAL

Site:FOOT HILL =0.
Location: HP-7

Geologist:Jd. DOUGLAS
Date:01:15:97 08:01

FPORE PRESIURE

PDORE PRESSURE DISSIPATION RECDORD

TIME {(sec}

File: 0O&81-0C07.PPD
Depth {(m)>! 7.30
Duration : 335.0s
U-n0 : ~-6.950

U—nmin: -7.90 0.0=
U—max: 1.70 510.0s
U-so —-2.40 534.2s

ch : 0.894 cm~2/nmin
wUt: D.S59

u-min: -10.00
u—max:

t—min: 0.00
t—max:330.0
Rigidity Ir:100.0
HMater table: 14.00

Plot

Depth Down
Depth Up

t axis type




PES ENVIRONMENTAL

Site:FOOT HILL =0.
Location:HP-7

Geologist:Jd. DOUGLAS
Date:DL:15:97 08:01

PORE PRESSURE

PORE PRESSURE DISSIPATION RECORD

TIHE {(sec}

File: 061-CO07.PPD
Depth (m2>: 10.63
Duration ! 270.0s
u-o : —-3.3%9
U-min: -0.70 C.0s
U-max: 10.20 200.0s
u-so : 3.42 D.0=s
ch : 0.000 cn~2/Min
Ut D.26

Plot

u-min: —-2.00
u-max:10.30
t—-min: 0.00
t-max:270.0
Rigidity Ir:100.0
Hater table: 14.00

Depth Down




EGG
Si1te @ FOOT HILL SQ. Engimeer: J. DOUGLAS
PES ENVIRONMENTALLocann : HP-B8 Oate : 01:15:97 14:18
Qc (tsf) Fs (tsf) U (psi) Rf (%) SBT
0 350 0.0 8.0 0 S0 0.0 8.0 Q0 12
-0.0 R N L GTT T T T T T TTITTTTTTTTT ‘giflr[T
-! Hand hugered 7 : e SHt
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-50.0 .
Max Depth: 80.04 [ft) SBT: S5oil Behavior Type (Robertson and Campanella {988)

Depth Inc: 0.184 (ft) 2Z Pstimated Phreatic Surface



Location : HP-B Date : 01:15:97 14:18

\EEEGG ’ PES ENVIRONMENTALSHQ : FOOT HILL S0 Emgineer: J. DOUGLAS

Qc (tsf) Fs (tsf) U {psi) Rf (%) SBT
0} 350 0.0 8.0 0 S0 0.0 6.0 0O 12
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Max. Depth: 80.04 (ft) SBT: Soil Behavior Type (Robertson and Campanella 1988)
Depth Inc.: 0.164 (fi)




PES ENVIRONMENTAL

1
Contractor: GREGG Date: 01:15:97 14:18
Location: HP-8 Geologist: J. DOUGLAS
Project: FOOT HILL SQ. Water table ( feet ) : 16.50262
Tot. Unit Wt. (avg) : 120 pcf
DEPTH 0c (avg) Fs (avqg) Rf (avg) SIGV’ S0IL BEEAVIOUR TYPE Eq - Dr PHI spT Su
{feet) (tsf) (tsf) (%) (tsf) {%) deg. N tsf
1 16.68 0.25 1.53 0.03  sandy silt to clayey silt UNDFND  UNDED 6 1.2
2 13.53 0.15 dakl 0.09  sandy silt to clayey silt UNDEND  UNDFD 5 1.0
3 12.83 0.09 0.68 0.15  sandy silt to clayey silt  UNDF{D OMDED 5 9
{ 8.16 0.01 0.14 0.22 sensitive fine grained UNDFND  UNDFD 4 6
5 11.11 0.42 3.78 0.28 clay UNDFNI  UNDFD 1 .8
b 20.93 1.07 5.13 0.33 clay UNDFND  DNDFD 20 1.5
1 16.11 0.72 4.50 0.39 clay UNDFND  ONDFD 15 1.2
8 17.33 0.73 4,22 0.45 clay UNDFND  UNDFD 17 1.2
g 22.90 0.28 1.24 0.51 sandy silt to clayey silt UNDFND  UNDFD 9 1.7
10 11.17 0.12 1.09 0.57  sandy silt to clayey silt UNDFED  UNDFD 4 .8
11 11.47 0.16 1.42 0.63  clayey silt to silty clay UNDFND  UNDFD 5 .8
12 15.47 0.32 2.06 0.69 clayey silt to silty clay UNDFND  UNDED 7 1.1
13 25.87 0.67 2.59 0.75 sandy silt to clayey siit UNDFHD  UWDFD 10 1.9
14 15.93 0.33 2.06 0.81 clayey silt to silty clay UNDFND  UNDFD ] 1.1
15 22.88 0.40 1.73 0.87 sandy silt to clayey silt ONDFND  UNDFD 9 1.6
18 16.51 0.25 1.53 0.93 sandy silt to clayey silt UKDEND  UNDFD 6 1.1
17 27.83 0.50 1.79 0.98 sandy silt to clayey silt UNDFND  UNDFD 11 2.0
18 17.89 0.37 2.06 1.02  sandy silt to clayey silt UNDFND  UNDFD 7 1.2
19 14.47 0.22 1.52 1.04  sandy silt to clayey silt UNDFND  UNDFD 6 1.0
20 17.44 0.30 1.72 1.07  sandy silt to clayey silt ~ TNDAD UNDED 7 1.2
21 15,05 0.24 1.62 1.10  sandy silt to clayey silt UNDEND  UNDFD 6 1.0
2 16.87 0.28 1.68 1.13 sandy silt to clayey silt UNDFND  UNDFD 6 1.1
23 18.92 0.42 2.2 1.16 clayey silt to silty clay UNDFND  UNDED 9 1.3
24 16.35 0.26 1.62 1.19  sandy silt to clayey silt UNDFED  UNDFD 6 1.1
25 14.47 0.27 1.85 1.22  clayey silt to silty clay UNDFND  UNDFD 7 4
26 13.56 0.21 1.57 1.25  sandy silt to clayey silt UNDEND  ONDFD 5 9
27 15.26 0.37 2.39 1.28  clayey silt to silty clay UNDFXD  UNDFD 7 1.0
28 15.23 0.26 1.73 1.31  sandy silt to clayey silt UNDFND  UNDFD 6 1.0
29 17.81 0.28 1.58 1.34  sandy silt to clayey silt ONDFND  UNDED 7 1.2
30 17.7% 0.32 1.82 1.36 sandy silt to clayey silt ONDFND  UNDFD 7 1.2
3l 17.33 0.37 2.13 1.39  clayey silt to silty clay UNDFND  ONDFD 8 1.1
32 18.30 0.39 2.15 1.42  clayey silt to silty clay UNDFND  UNDFD 9 1.2
3 18.99 0.47 2.47 1.45  clayey silt to silty clay UNDFND  UNDFD 9 1.3
3 24.84 0.47 1.9 1.48 sandy silt to clayey silt UNDFND  UNDFD 10 1.7
35 .22 0.27 1.27 1.51  sandy silt to clayey silt UNDFND  UNDFD 8 1.
36 128.13 3.46 2.70 1.53 silty sand to sandy silt 60-70 36-38 41  UNDEFINED
n 171.40 5.13 2.99 1.56 silty sand to sandy silt 70-80 38-40  >50  UNDEFINED
38 171.9% 1.2 2.46 1.59 silty sand to sandy silt 70-80 38-40  >50  UNDEFINED
39 154.72 3.95 2.55 1.62 silty sand to sandy silt 70-80 36-38 49  UNDEFINED
40 175.98 4.48 2,5 1.65 silty sand to sandy silt 70-80 38-40  >50  UNDEFINED
Dr - All sands (Jamiolkowski et al. 1985) PHI - Durgunoglu and Mitchell 1975 Su: Nk= 13

I tx++ Note: Por interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRL (v 3.02) *k*k



PES ENVIRONMENTAL

|

I Contractor: GREGG Location: HP-8 Page No. 2
I DEPTH  Qc (avg)  Ps (avg)  RE {avg)  SIGV’ SOIL BEEAVIOUR TYPR Bg-Dr  PHI  SPT su
{feet) {tsf) {tsf) (%) (tsf) (%) deg. N tsf

41 148.71 3.43 2.31 1.68  silty sand to sandy silt 70-80 36-38 §7  UNDEFINED

I 42 130,78 3.08 2.36 1.7 silty sand to sandy silt 60-70 36-38 42  UNDEFINED

43 29.87 0.67 2.26 1.4 sandy silt to clayey silt UNDFND  UNDFD 11 2.1

44 29.57 0.56 1.89 1.77 sandy silt to clayey silt UNDFND  UNDFD 11 2.0

I 45 29.78 0.50 1.67 1.80 sandy silt to clayey siit ONDFND  UNDFD 1 2.0

46 27.54 0.45 1.65 1.83 sandy silt to clayey silt UNDFND  UNDFD 11 1.9

47 26.95 0.43 1.58 1.86 sandy silt to clayey silt UNDFND  UNDFD 10 1.3

I 48 56.36 1.36 2.41 1.88  sandy silt to clayey silt UNDFND  UNDFD 22 4.1

49 133,84 3.45 2.58 1.91 silty sand to sandy silt 60-70 34-36 43 UNDEFINED

50 79.38 2.95 372 1.94 clayey silt to silty clay UNDFND  UNDFD K} 5.8

51 116.26 3.30 2.84 1.97  sandy silt to clayey silt UNDFND  UNDFD 45 8.7

l 52 93.53 2,39 2.56 2.00 silty sand to sandy silt 50-60 32-34 30  UNDEFINED

53 54,43 1.81 3.33 2.03 sandy silt to clayey silt UNDFND  UNDFD 21 3.9

54 105.83 3.57 3.37 2.05  sandy silt to clayey silt UNDFND  ONDFD 41 7.8

I 85 92.711 2.8 3.03 2.08 sandy silt to clayey silt UNDFND  UNDFD 36 6.8

56 117.84 3.17 2.69 2.11 silty sand to sandy silt 60-70 34-36 38 UNDEFINED

57 101.39 3.73 3.68 2.1 sandy silt to clayey silt UNDFND  ONDFD K} 1.5

I 58 134.54 5.70 4.24 2,17 very stiff fine grained (*} UNDPND  UNDFD  >50  UNDEFINED

59 257.83 6.61 2.56 2.20 silty sand to sandy silt 80-90 38-40  >50  UNDEFINED

60 188.92 2.43 1.29 2.22 sand to silty sand 70-80 36-38 45  UNDEFINED

Dr - All sands (Jamiolkowski et al. 1985) PEI - Durgunoglu and Mitchell 1975 Su: Nk= 13
(*) overconsolidated or cemented

ikt Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRL (v 3.02) ik




PES ENVIRONMENTAL {acation:#P-8 Dateri:15:97 14:18

File: 061-C0D8.PPD
PORE PRESSURE DISSIPATION RECORD Depth (mn): 11.33
Duration : 785.0s
u-& : —-8.65
e L B et LT T U-min: 1.00 345.0s
: : U-max: 15.50 785.0s
u-so : 3.43 D.0s
ch : 0.000 c2/Min
st 0.00

Plot wu—nin: —-2.00
u—max:16.00
t—min: 0.00
t—nmax: 780.0

Rigidity Ir:100.0

Hater table:!: 20.00

PORE PRESIURE

TIME (sec)




PES ENVIRONMENTAL iocation:Hp-s = Dateri:15:97 14:18

File: 061-CO08.PPD
PORE PRESSURE DISSIPATION BECORD Depth (m): 18.095
Duration ! 305.0s
U-0 : -1.95
U-nin: 32.00 50.0s
U-nmax: 17.70 305.0s
U-50 : 7.88 0.0s
ch ! 0.000 cn™2//Min
»Ut: 0.00

Plot wu—min: Q.00
u—-max:18.00
t—-min: 0.00
t—max:300.0

Rigidity Ir:100.0

Hater table: 20.00

Depth Down

Depth Up

PORE PRESIURE

t axis tuype

Print

TIME {(sec)




EGG PES ENVIRONMENTALSME» : FOOT HILL S Ergineer: J. DOUGLAS

Location = HP-9 Date : 0D1:15:97 10:54

Oc (tsf) Fs (tsf) U {psi) Rf (%) SBT
0 350 p.0 5.0 G a0 g.0 8.0 0O 12
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Max. Depth: 50.03 (ft) SBT: Soil Behavior Type (Robertson snd Campanella 1988)

Depth Ine: 0.164 (ft) =< pstimated Phreatic Surface



PES ENVIRONMENTAL

1
l Contractor: GREGG Date: 01:15:97 10:54
Location: HP-9 Geologist: J. DOUGLAS
Project: FOOT HILL SQ. Water table ( feet ) : 16.50262
l Tot. Unit Wt. (avg) : 120 pcf
DEPTH gc (avg) Fs (avg) Rf (avg) sIGV/ SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT Su
I (feet) (tsf) (tsf) (%) (tsf) (%) deg. | tsf
1 19.19 0.49 2.54 0.03 clayey silt to silty clay UNDFND  ONDFD 9 1.4
2 16.38 0.47 2.86 0.09 clayey silt to silty clay UNDFND  ONDFD 8 1.2
I 3 20.17 0.70 3.48 0.15  clayey silt to silty clay UNDFND ONDFD 10 1.5
4 17,95 0.60 3.37 0.22 silty clay to clay UNDFND  DWNDFD 11 1.3
5 23.19 0.80 3.43 0.28 clayey silt to silty clay UNDFND  ONDFD 11 1.7
l 6 23.53 0.56 2.37 0.33 sandy silt to clayey silt UNDFND  UNDFD 9 1.7
7 20,33 0.30 1.49 0.39  sandy silt to clayey silt UNDFND  ONDFD 8 1.5
8 19.66 0.23 1.19 0.45  sandy silt to clayey silt UNDFND  ONDFD 8 1.4
9 20.12 0.14 0.70 0.51 sandy silt to clayey silt UNDEND  UNDFD ] 1.5
I 10 22.58 0.15 0.68 0.57 silty sand to sandy silt <40 2-U 7 UNDEFINED
1 20.69 0.11 0.53 0.63 silty sand to sandy silt <40 30-32 7  UNDEFIMED
12 19.56 0.08 0.40 0.69 silty sand to sandy silt <40 30 6  UNDEFINED
I 13 16.62 0.13 0.78 0.75  sandy silt to clayey silt UNDEND  UNDFD 6 1.2
1 25.37 0.45 1.79 0.81 sandy silt to clayey silt UNDFND  ONDFD 10 1.8
15 41.57 1.03 2.48 0.87 sandy silt to clayey silt UNDFND DNDFD 16 3.1
l 16 44.03 1.38 3.13 0.93 sandy silt to clayey silt UNDFND  UNDFD 17 3.3
17 36.72 0.9 2.63 0.98 sandy silt to clayey silt UNDFND  ONDFD 14 2.7
18 36.45 0.92 2.51 1.02 sandy silt to clayey silt UNDFND  OUNDFD 14 2.7
19 31.39 0.64 2,02 1.04 sandy silt to clayey silt UNDFND  UNDFD 12 2.3
l 20 36.72 0.83 .27 1.07 sandy silt to clayey silt OWDFND  MNDFD 14 2.7
2 33.13 0.66 2.00 1.10 sandy silt to clayey silt UNDFND  UNDFD 13 2.4
22 28.28 0.40 1.43 .13 sandy silt to clayey silt UNDFND  UNDFD 11 2.0
l 23 30.32 0.37 1.2 1.16 silty sand to sandy silt <40 <30 10  UNDEFINED
A 25.60 0.23 0.90 1.19 silty sand to sandy silt <40 <30 8  DNDEFINED
25 28.22 0.24 0.86 1.22 silty sand to sandy silt <40 <30 9 DNDEFINED
l 26 61.59 1.75 2.84 1.25 sandy silt to clayey silt ONDFSD  UNDFD 24 4.6
27 36.64 0.79 2,17 1.28 sandy silt to clayey silt UNDFND (OMDFD 14 2.6
28 64.72 1.85 2.86 1.31 sandy silt to clayey silt ONDFND ONDFD 25 4.8
29 62.17 1.83 2,95 1.34 sandy silt to clayey silt UNDFND ONDFD 24 4.6
I 30 127.11 2.23 1.76 1.36 silty sand to sandy silt 60-70 36-38 41  UNDEFINED
K3 103.48 2.06 1.99 1.39 silty sand to sandy silt 60-70 36-38 33 DNDEFINED
32 122.97 2.09 1.70 1.42 sand to silty sand 60-70 36-38 29  DNDEFINED
l 33 175.85 3.4 1.78 1.45 sand to silty sand 70-80 38-40 42 UNDEFINED
3 183.38 5.09 2.78 1.48 silty sand to sandy silt 70-80 38-40  >50  UNDEFINED
35 122.85 2.82 2.30 1.51 silty sand to sandy silt 60-70 36-38 39 UNDEFINED
36 118.75 2.73 2.30 1.53 silty sand to sandy silt 60-70 36-38 38 UNDEFINED
I 37 81.72 2.06 2,52 1.56 sandy silt to clayey silt UNDEND  ONDFD 31 6.1
38 163.94 6.05 3.69 1.59 sand to clayey sand (*) UNDFND  UNDFD  >50  ONDEFINED
39 162.33 4.87 3.00 1.62 silty sand to sandy silt 70-80 38-40 >S50  UNDEFINED
I 40 174.41 4.19 2.40 1.65 silty sand to sandy silt 70-80 38-40  »50  UNDEFINED
I Dr - 111 sands (Jamiolkowski et al. 1985) PHI - Durqunoglu and Mitchell 1975 Su: ¥k= 13
(*} overconsolidated or cemented
l *#++% Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from (PTINTRL (v 3.02) e+




PES ENVIRONMENTAL

1
l Contractor: GREGG Location: HP-9 Page No. 2
DEPTH 0c {avg) s (avg) Rf (avg) SIev! SOIL BEEAVIOUR TYPE Eq - Dr PHI SPT Sy
(£eet) (tsf) (tsf) (%) (tsf) (%) deg. N tsf
I 41 171.66 3.84 2,24 1,68 silty sand to sandy silt 70-80 38-40  >50  UNDEFINED
42 218.62 4,03 1.84 1.71 sand to silty sand 80-90 38-40 50  ONDEPINED
43 210.26 4.40 2.09 1.74 sand to silty sand 80-90 38-40  >50  UNDEFINED
44 141.00 .42 2.42 1.77 silty sand to sandy silt 60-70 36-38 45  UNDEFINED
45 157.47 4.17 2.65 1,80  silty sand to sandy silt 70-80 36-38  >50  UNDEFINED
46 169.76 3.30 1.9% 1.83 sand to silty sand 70-80 36-38 41  UNDEFINED
47 60.66 1.78 2.94 1.8 sandy silt to clayey silt UNDFND  UKDFD 23 44
48 18.9 0.18 0.92 1.88 sandy silt to clayey silt UNDFND  UNDFD 7 1.2
49 21.41 0.18 0.83 1.91  sandy silt to clayey silt UNDFND  UNDFD 8 1.4
50 11.38 0.93 2,25 1.9 sandy silt to clayey silt ONDFND ONDFD 16 2.9
Dr - All sands (Jamiolkowski et al. 1985) PHI - Durqunoglu and Mitchell 1975 Su: Mk= 13

4kt Note: For imterpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED CUTPUT from CPTINTRL (v 3.02} i&



Site:FODT HILL =Q. Geol ist:Jd. DOUGLAS
I?IEE; EEPJ‘WER(}PJBII§D$I};I; L;c:tion:HP—9 0222?31?15:97 10: 54

File:

061-C09.PPD

PORE PRESSURE DISSIPATION RECORD Depth (m>: 9.85
Duration : 1695.0s
Uu-0 : -9.15
U T - R, U-min: -2.10 10.0s
: : U—-nmax: 3.30 1680.0s
U-S0 : -2.82 0.0s

ch ! 0.000 cHn~2/min
ZUt: 0.03

Plot wu—mnmin: -2.00
u-max: 4.00
t-min: 0.00
t—-max:1700.0

Rigidity Ir:100.0

Hater table: 19.00

PORE PRESSURE

TIME (sec)




PES ENVIRONMENTAL rlocation:th-5 —  Data:di:13:97 10:54

File: 061—-c09.ppd
Depth (n): 10.45
Duration : 165.0s
uU-o : 10.45
U-nmin: -6.70 0.0s
U—max: 8.20 160.0=
uU-so : 9.32 0.0s
ch @ 0.000 ch~2min
»Ut: ad.00

PORE PREISURE DISSIPATION RECORD

Plet wu—-min: —-6.00
u—nax: 2.00
t—min: 0.00
t—-nax:160.0

Rigidity Ir:100.0

Hater table: 0. 00

Depth Down

Depth Up

PORE PRESSURE

t axis type

TIME {sec}




APPENDIX B

LABORATORY REPORTS
AND
CHAIN-OF-CUSTODY RECORDS
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» - 1961 Concourse Drive
Inchcape Testing Services
San Jose, CA 95131
. » Tel: 468-432-819
Environmental Laboratories Fox: 405-435-8195
MR. WILL MAST Workorder #  : 9612113
PES ENVIRONMENTAL Date Received : 12/11/96
1682 NOVATO BOULEVARD, SUITE #100 Project ID . 502.0201.003
NOVATO, CA 94947 Purchase Order: N/Ai

The following samples were received at Inchcape for analysis

ANAMETRIX ID CLIENT SAMPLE ID
9612113- 1 96121101
9612113~ 2 96121102
9612113- 3 56121103
9612113- 4 96121104

This report is organized in sections according to the specific Inchcape
laboratory group which performed the analysis(es) and generated the data.

The results contained within this report relate to only the sample(s)
tested. Additiocnally, these data should be considered in their entirety
and Inchcape cannot be responsible for the detachment, separation, or
otherwise partial use of this report.

Inchcape is certified by the California Department of Health Services
(DHS) to perform environmental testing under Certificate Number 1234.

If you have any further questions.or comments on this report, please

call your project manager as Soon as possible. Thank you for using
Inchcape Testlng Services.

/ )
aw. QECEIVEDDEC 16 1936

Pfojbct Manager

/2-12~F%

Date

This report consists of [é& pages.



REPORT SUMMARY
INCHCAPE, INC. {408)432-8192

MR. WILL MAST Workorder # : 9612113

PES ENVIRONMENTAL Date Received : 12/11/96

1682 NOVATO BOULEVARD, SUITE #100 Project 1D : 502.0201.003

NOVATO, CA 94547 Purchase Order: N/A
Department : GC

Sub-Department: VOA
SAMPLE INFORMATION:

INCHCAPE CLIENT MATRIX DATE METHOD
SAMPLE ID SAMPLE ID SAMPLED
9612113- 1 96121101 WATER 12/11/96 Hg8021
[ 9612113- 2 | 96121102 | WATER | 12/11/96 | H8021
| 9612113- 3 | 96121103 . J WATER | 12/11/96 | H8021
I 9612113- 4 | 96121104 | WATER | 12/11/96 | H8021

GC/VOA- PAGE 1




Inchcape Testing Service:
Environmental Laboratories

(i

GC YOA REPORT DESCRIPTION

Orgamc Analysis Data Sheets (OADS)
OADS forms contain tabulated results for target compounds. The QADS are grouped by method and, within each
method, organized sequentially in order of increasing Inchcape Testing Services ID number.

Surrogate Recovery Summary (SRS)

SRS forms contain quality assurance data, An SRS form will be printed for each methed, if the methed requires
surrogate compounds. They will list surrogate percent recoveries for all samples and any method blanks, Any
surrogate Tecovery outside the established limits will be flagged with an ***, and the total number of surrogates
outside the limits will be listed in the column labeled “Total Out.”

Matrix Spike Recovery Form (MSR)

MSR forms contain quality assurance data. They summarize percent recovery and relative percent difference
information for matrix spikes and matrix spike duplicates. This information is a statement of both accuracy and
precision. Any percent recovery or relative percent difference outside established limits will be flagged with an
"#*_and the total number outside the limits will be listed at the bottom of the page. Not all reports wili contain an
MSR form.

Qualifiers

Inchcape Testing Services uses several dala qualifiers (Q) in its report forms. These qualifiers give additional
information on the compounds reported. They should help a data reviewer to verify the integrity of the analytical
results. The following is a list of qualifiers and their meanings:

U - Indicates that the compound was analyzed for, but was not defected at or above the specified reporting
limit,

B - Indicates that the compound was detected in the associated method blank.

J - Indicales that the compound was detected at an amount below the specified reporting limit.

Consequently, the amount should be considered an approximate value. Tentatively identified
compounds will always have a "J" qualifier because they are not included in the instrument calibration.

E - Indicates that the reporied amount exceeded the linear range of the instrument calibration.
D - Indicates that the compound was detected in an analysis perfarmed at a secondary dilution.

Absence of a qualifier indicates that the compound was detected at a concentration at or above the specified
reporting Hmit.

REPORTING CONVENTIONS
Due to a size limitation in our dala processing step, only the first eight {8) characters of your project ID and
sample ID will be printed on thé report forms. However, the report cover letter and report summary pages

display up to twenty (20) characters of your project and sample IDs.

Amounts reported are gross values, i.e., not corrected for method blank contamination.

CVR-04/10/95




REPORT SUMMARY

INCHCAPE, INC.

MR. WILL MAST

PES ENVIRONMENTAL

1682 NOVATO BOULEVARD, SUITE #100
NOVATO, CA 54947

QA/QC SUMMARY

(408)432-8192

Workorder # : 9612113

Date Received : 12/11/96
Project 1D : 502.,0201.003
Purchase Order: N/A
Department : GC

Sub-Department: VOA

- All holding times have been met for the analyses reported in this

section.

. v, )2/1207%
Department Superviscr Date

Chemi 1 ( "Ddte

GC/VOA- PAGE 2




ORGANIC ANALYSIS DATA SHEET -- EPA METHOD H8021

ANAMETRIX, INC, {(408)432-8192
Project ID 502.0201 Anametrix ID : 9612112-01
Sample ID 96121101 Analyst : o #
Matrix : WATER Supervisor P AL
Date Sampled :12/11/96
Date Analyzed :12/12/96 Dilution Factor 1.0
Instrument ID HP24 Conc. Units ug/L
REPORTING AMOUNT
CAS No. COMPOQUND NAME LIMIT DETECTED Q
75-71-8 Dichlerocdifluocromethane 1.0 ND U
74-87-3 Chloromethane 1.0 ND u
75-01-4 Vinyl chloride .50 ND U
74-83-9 Bromomethane .50 ND U
75-00-3 Chloroethane .50 ND u
75-69-4 Trichlorofluoromethane .50 ND [§)
76-13-1 Trichlorotrifluorcethane .50 ND U
75-35-4 1,1-Pichloroethene .50 ND U
75-09-2 Methylene chloride 1.0 ND U
156-60-5 trans-1, 2-Dichloroethene .50 ND [8)
75-34-3 1,1-Dichlorcethane .50 ND U
156-59-2 ¢is-1,2-Dichlorcethene .50 ND U
67-66-3 Chloroform .50 ND u
71-55-6 1,1,1-Trichlorcethane .50 ND U
56-23-5 Carbon tetrachloride .50 ND U
107-06-2 1,2-Dichloroethane .50 ND U
79-01-6 Trichloroethene .50 ND U
78-87-5 1,2-Dichloropropane .50 ND U
75-27-4 Bromodichloromethane .50 ND U
10061-01-5 cis-1,3-Dichloropropene .50 ND U
10061-02-6 trans-1,3-Dichloropropene .50 ND U
79-00-5 1,1,2-Trichlorcethane .50 ND U
127-18-4 Tetrachloroethene .50 ND U
124-48-1 Dibromochloromethane .50 D U
108-90-7 Chlorobenzene .50 ND U
75~25-2 Bromoform .50 ND u
79-34-5 1,1,2,2-Tetrachloroethane .50 ND )
541~-73-1 1,3-Dichlorabenzene .50 ND u
106-46-7 1,4-Dichlorobenzene .50 ND o)
95-50-1 1,2-Dichlorocbenzene .50 ND U

@C/VOA - PAGE 3



ANAMETRIX, INC.

ORGANIC ANALYSIS DATA SHEET -- EPA METHOD HR021
(408)432-8192

Project 1ID 502.0201 Anametrix ID 9612113-02
Sample ID 96121102 Analyst 2 5
Matrix : WATER Supervisor t ot
Date Sampled 112/11/96
Date Analyzed :12/12/96 Dilution Factor : 1.0
Instrument ID : HP24 Conc. Units : ug/L
REPORTING AMOUNT
CAS No. COMPOUND NAME LIMIT DETECTED Q
75-71-8 Dichlorodifluoromethane 1.0 ND U
74-87-3 Chloromethane 1.0 ND u
75-01-4 Vinyl chloride .50 ND U
74-83-9 Bromomethane 50 ND u
75-00-3 Chloroethane 50 ND u
75-69-4 Trichlorofluoromethane .50 ND u
76-13-1 Trichlorotriflucroethane .50 ND 4]
75-35-4 1,1-Dichloroethene .50 ND U
75-09-2 Methylene chloride 1.0 ND U
156-60-5 trans-1, 2-Dichlorcethene .50 ND U
75-34-3 1,1-Dichloroethane .50 ND 9]
156-59-2 cig-1,2-Dichloroethene .50 ND 8)
67~-66-3 Chloxroform .50 ND U
71-55-6 1,1,1-Trichloroethane .50 ND U
56-23-5 Carbon tetrachloride .50 ND U
107-06-2 1, 2-Dichloroethane .50 ND U
79-01-6 Trichloroethene .50 ND U
78-87-5 1,2-Dichloropropane .50 ND u
75-27-4 Bromodichloromethane .50 ND U
10061-01-5 cis-1,3-Dichloropropene .50 ND U
10061-02-5 trans-1,3-Dichloropropene .50 ND U
79-00-5 1,1,2-Trichleroethane .50 ND 0]
127-18-4 Tetrachloroethene .50 ND u
124-48-1 Dibromochloromethane .50 ND U
108-90-7 Chlorobenzene .50 ND U
75-25-2 Bromoform .50 ND U
79-34-5§5 1,1,2,2-Tetrachloroethane __ .50 ND U
541-73-1 1,3-Dichlorobenzene .50 ND U
106-46-7 1,4-Dichlorobenzene .50 ND u
95-50-1 1,2-Dichlorobenzene .50 ND u

GC/VOA - PAGE 4




ORGANIC ANALYSIS DATA SHEET -- EPA METHOD H8021

ANAMETRIX, INC. (408)432-8192
Project ID 502.0201 Anametrix ID 9612113-03
Sample ID 96121103 Analyst
Matrix : WATER Supervisor
Date Sampled :12/11/96
Date Analyzed :12/12/96 Dilution Factor
Instrument ID : HP24 Conc. Units ug/L
REPORTING AMOUNT
CAS No, COMEOUND NAME LIMIT DETECTED
75-71-8 Dichlorodifluoromethane 1.0 ND 0]
74-87-3 Chloromethane 1.0 ND U
75-01-4 Vinyl chloride .50 ND U
74-83-9 Bromomethane .50 ND u
75-00-3 Chlorcoethane 50 ND u
75-69-4 Trichloroflucromethane .50 ND 14)
76-13-1 Trichlorotrifluoroethane .50 ND U
75-35-4 1,1-Dichlorocethene .50 ND U
75-09-2 Methylene chloride 1.0 ND u
156-60-5 trans-1, 2-Dichloroethene .50 ND U
75-34-3 1,1-Dichloroethane .50 ND u
156-59-2 cis-1,2-Dichloroethene .50 ND U
67-66-3 Chloroform .50 ND u
71-55-6 1,1,1-Trichloroethane .50 ND U
56-23-5 Carbon tetrachloride .50 ND U
107-06-2 1l,2-Dichloroethane .50 ND U
79-01-6 Trichlorocethene .50 ND U
78-87-5 1,2-Dichloropropane .50 ND U
75-27-4 Bromodichloromethane .50 ND u
10061-01-5 cis-1,3-Dichloropropene .50 ND U
10061-02-5 trans-1,3-Dichloropropene .50 ND U
79-00-5 1,1,2-Trichloroethane .50 ND u
127-18-4 Tetrachloroethene .50 ND U
124-48-1 Dibromochloromethane .50 ND U
108-90-7 Chlorobenzene .50 ND U
75-25-2 Bromoform .50 ND U
79-34-5 1,1,2,2-Tetrachloroethane _ .50 ND U
541-73-1 1l,3-Dichlorchenzene .50 ND U
106-46-7 1,4-Dichlorobenzene .50 ND u
95-50-1 1,2-Dichlorobenzene .50 ND U

GC/VOA - PAGE 5




ORGANIC ANALYSIS DATA SHEET -- EPA METHOD H8021
ANAMETRIX, INC. (408}432-8192

GC/VOA - PAGE 7

l Project ID : 502.02 Anametrix ID '+ BD1202I1
Sample ID : VBLKC1 Analyst 1%
Matrix : WATER Supervisor Py
l Date Sampled : 0/ 0/ 0
Date Analyzed :12/12/96 Dilution Factor : 1.0
Instrument ID : HP24 Conc. Units : ug/L
REPORTING AMOUNT
l CAS No. COMPOUND NAME LIMIT DETECTED Q
75-71-8 Dichlorodifluoromethane 1.0 ND U
74-87-3 Chloromethane 1.0 ND u
l 75-01-4 Vinyl chloride .50 ND U
74-83-9 Bromomethane .50 ND U
75-00-3 Chloroethane 50 ND U
75-60-4 Trichloroflucrcomethane .50 ND u
I 76-13-1 Trichlorotrifluoroethane .50 ND u
75-35-4 1,1-Dichloroethene ‘ .50 ND U
75-09-2 Methylene chloride 1.0 ND U
156-60-5 trans-1,2-Dichlorcethene .50 ND U
l 75-34-3 1,1-Dichloroethane .50 ND U
156-55-2 cis-1,2-Dichloroethene .50 ND U
67-66-3 Chloroform .50 ND U
71-56-6 1,1,1-Trichlorocethane .50 ND U
56-23-5 Carbon tetrachloride .50 ND U
107-06-2 1,2-Dichloroethane .50 ND U
79-01-6 Trichloroethene .50 ND 3]
78-87-5 "1, 2-Dichloropropane .50 ND u
75-27-4 Bromodichloromethane .50 ND 9]
10061-01-5 cis-1, 3-Dichloropropene .50 ND U
10061-02-6 trans-1,3-Dichloropropene .50 ND u
l 79-00-5 1,1,2-Trichloroethane .50 ND U
127-18-4 Tetrachloroethene .50 ND U
124-48-1 Dibromochloromethane .50 ND U
- 108-50-7 Chlorobenzene .50 ND 8]
I 75-25-2 Bromoform 150 ND U
79-34-5 1,1,2,2-Tetrachloroethane __ .50 ND 8)
541-73-1 1,3-Dichlorobenzene .50 ND u
106-46-7 1,4~-Dichlorocbenzene .50 ND u
I 95-50-1 1. 2-Dichlorobenzene 50 | D U




ANAMETRIX, INC.

ORGANIC ANALYSIS DATA SHEET -- EPA METHOD HB8021
(408}432-8192

Project ID 502.0201 Anametrix ID 9612113-04
Sample ID 96121104 Analyst :
Matrix : WATER Supervisor :
Date Sampled :12/11/96
Date Analyzed :12/12/96 Dilution Factor : 1.0
Instrument ID : HP24 Conc. Units : ug/L
REPORTING AMOUNT
CaAS No. COMPOUND NAME LIMIT DETECTED Q
75-71-8 Dichlorodifluoromethane 1.0 ND U
74-87-3 Chloromethane 1.0 ND U
75-01-4 Vinyl chleoride .50 ND U
74-83-9 Bromomethane .50 ND u
75-00-3 Chloroethane .50 ND U
75-69-4 Trichlorofluoromethane .50 ND u
76-13-1 Trichlorotrifluoroethane .50 ND U
75-35-4 1,1-Dichloroethene .50 ND u
75-09-2 Methylene chloride 1.0 ND U
156-60-5 trans-1,2-Dichloroethene .50 ND U
75-34-3 1,1-Dichlorcethane .50 ND U
156-59-2 gis-1,2-Dichloroethene .50 ND U
67-66-3 Chloroform .50 ND U
71-55-6 1,1,1-Trichloroethane .50 ND U
56-23-5 Carbon tetrachloride .50 ND U
107-06-2 1,2-Dichloroethane .50 ND u
79-01-6 Trichleroethene .50 ND U
78-87-5 1,2-Dichloropropane .50 ND U
75-27-4 Bromodichloromethane .50 ND u
10061-01-5 cis-1,3-Dichloropropene .50 ND U
10061-02-6 trans-1,3-Dichloropropene .50 ND U
79-00-5 1,1,2-Trichloroethane .50 ND U
127-18-4 Tetrachloroethene .50 8.6
124-48-1 Dibromochloromethane .50 ND 6)
108-90-7 Chlorobenzene .50 ND §)
75-25-2 Bromoform .50 ND 8]
79-34-5 1,1,2,2-Tetrachloroethane _ .50 ND U
£41-73-1 1,3-Dichlorobenzene .50 ND U
106-46-7 1,4-Dichlorobenzene .50 ND U
95-50-1 1,2-Dichlorobenzene .50 ND u

GC/VOA - PAGE 6



Project ID
Matrix

SURROGATE RECCVERY SUMMARY -- EPA METHOD H8021
ANAMETRIX, INC.

o~annd whp

(408)432-8192

502.0201 Anametrix ID
LIQUID Analyst
Supervisor
SAMPLE ID S5U1 gsuz guU3
VBLEKC1 g4 89 94
96121102 87 93 97
961211063 87 92 a9
96121104 91 102 107
96121101 89 94 102
QC LIMITS
SUl = Bromochloromethane (33-141)
SU2 = 1-Chloro-2-fluorobenze (53-125)
SU3 = 2-Bromochlorobenzene (60-118)

* Values outside of Anametrix OC limits

GC/VOA - PAGE 8
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EPA METHOD 8021
INCHCAPE TESTING SERVICES - ANAMETRIX
(408) 432-8192

LABORATORY CONTROL SAMPLE

Sample ID: LAB CONTROL SAMPLE Laboratory ID: MD120111
Batch: 12113 Instrument ID: HP24
Matrix: WATER Concentration Units: ug/L
Date Analyzed: 12/12/96 Analyst: 75
Supervisor: />
COMPOUND NAME SPIKE LCS %REC %RECOVERY

AMOUNT REC LCS LIMITS
1,1-Dichloroethene 20 19.3 97% 64-125
Trichlorotrifluoroethane 20 20.9 105% 65-116
trans-1,2-Dichloroethene 20 21.0 105% 77-113
1,1-Dichloroethane 20 21.3 107% 85-129
¢is-1,2-Dichloroethene 20 21.1 106% 78-130
1,1,1-Trichloroethane 20 19.5 98% 83-125
Trichloroethene 20 20.0 100% 76-124
Tetrachloroethene 20 20.6 103% 80-118
Chilorobenzene 20 21.2 106% 81-130
1,3-Dichlorobenzene 20 21.2 106% 82-115
1,4-Dichlorobenzene 20 20.9 105% 85-122
1,2-Dichlorobenzene 20 21.1 106% 86-122
SURROGATE SPIKE SURR. % REC % REC
NAME AMT REC LIMITS
Bromochloromethane 5 5.2 104% 33-141
1-Chloro-2-fluorobenzene 5 4.9 98% 53-125
2-Bromochlorobenzene 5 5.1 102% 60-118

GC/VOQA-Page 9
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=i Inchcape Testing Services
“am Envirotupeotal Laboratories

SAMPLE RECEIVING CHECKLIST

Workorder

IfNO, was the preservative added at time of receipt? YesO No[

Client Quote
Number: Q16 12113 Project ID: 572 . 6201 P03 Number:
‘ Cooler ST
Shipping documentation present? YES NO (N&
If YES, enter Carrier and Awbill #:
Custody Seal on the outside of cooler? YES NO ({7,
Condition: Intact 0 BrokenD R
Temperature of sample(s) within range? FES> NO NA
List temperatures of cooler(s): '
Note: If all samples taken within previous 4 hr, circle N/A and place in sample storage area as R m
so0n as possible.
Samples
Chain of custody seal present for each contamner? YES NO @—
Condition: Intact O Broken [J
Samples ammived within holding time? (YES® NO NA
Samples in proper containers for methods requested? @ NO
Condition of containers: Intact (¥ BrokenO
If NO, were samples transferred to proper container(s)? YesO No[
VQA containers received with zero headspace QEZ> NO NA
cr bubbles < 6 mm?
Container labels complete? (ID, date, time, preservative) GES NO  NA
Samples properly preserved? (YESS> NO NA

pH check of samples required at time of receipt?(volatiles checked at analysis)
If YES, pH checked and recorded by:

With time and date? Yes®~  Nol

Sufficient amount of sample received for methods requested? @ NO
If NO, has the client or PM been notified? YesO Nol
Field blanks received with sample batch? YES NO QUAY
Trip blanks received with sample batch? YES NO  &vAD
Chain of Custody .

Chain of custody form received with samples? YES) NO
Has it been filled out completely and in ink? NES NO
Sample IDs on chain of custody form agree with labels? @g NO
Number of containers on chain agree with number recerved? YED NO
Analysis methods specified? CYES, NO
Sampling date and time indicated? YES NO
Proper signatures of sampler, courier and custodian in appropriate spaces? YESD NO

Tumaround time? Standard O Rush 2

Any NO respanses and/or any BROKEN that was checked must be detailed in a4 Corrective Action Form.

Sample Custodian: o7 Date: 12~ t[-4  Project Manager: g% Date: P’/ 124 ?é

forms\newser2.doc
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1961 Concourse Drive

Inchcape Testing Services

Environmental Laboratories

San Jose, CA 95131
Tel: 40B-432-8192
Fax: 408-432-8148

INCIDENT REPORT

Sample Receiving

Sample Custodian: (&}SQ_QQWI_L

Workorder Numbecr; G Il 2113

SAMPLE

___ Containers with headspace

Containers without labels
Improper containers
Containers broken

Not properly preserved

___ Transferred upon receipt

___ Cooler temperature outside of range:

___ Arrived outside of hold time for

Date: 12-11~9b

Proj. ID/SDG: S0 .20 1.003

CHAIN OF CUSTODY

Not received
lilegible
Containers do not match

Incomplete

NO CORRECTIVE ACTION REQUIRED

METHOD (8)
___ Other (pleasc specify): ?
Affected Samples (s):
Corrective Action:
VR

Supervisor Verification: \Jﬂ\

d 7
Project Manager Verification: T%fﬂfd//

ovrfonns/sicall1/28:95

Date: i.?;’”'{‘?fo

Datc: /)'/I:Z/?é
[ 7



e . . 1961 Concourse Drive
== Inchcape Testing Services sue
== Environmental Laboratories <10 oo Fax: 4084528108
f. -
NEO S
g

MR. WILL MAST R Workorder # : 9612160

PES ENVIRONMENTAL Date Received : 12/17/96

1682 NOVATO BOULEVARD, SUITE #100 Project ID . 502.0201.003

NOVATO, CA 94947 Purchase Orxrder: N/A

The following samples were received at Inchcape for analysis

ANAMETRIX ID CLIENT SAMPLE ID
9612160- 1 96121603
9612160- 2 96121604
9612160~ 3 96121605
9612160- 4 96121601
9612160- 5 96121602

This report is organized in sections according to the specific Inchcape
laboratory group which performed the analysis{es) and generated the data.

The results contained within this report relate to only the sample(s)
tested. Additionally, these data should be considered in their entirety
and Inchcape cannot be responsible for the detachment, separation, or
otherwise partial use of this report.

Inchcape is certified by the California Department of Health Services
(DHS) to perform environmental testing under Certificate Number 1234.

If you have any further questions or comments on this report, please
call your project manager as soon as possible. Thank you for using
Inchcape Testing Services.

L

Project Manager

J2-) &~ T4

Date

This report consists of ﬁf?‘ pages.



REPORT SUMMARY

INCHCAPE, INC. (408)432-8192
MR. WILL MAST Workorder # 9612160
PES ENVIRONMENTAL Date Received 12/17/96
1682 NOVATO BOULEVARD, SUITE #100 Project ID : 502.0201.003
NOVATO, CA 94947 Purchase Order: N/A
Department : GC
Sub-Department: VOA
SAMPLE INFORMATION:
INCHCAPE CLIENT MATRIX DATE METHOD
SAMPLE ID SAMPLE ID SAMPLED
9612160- 1 96121603 WATER 12/16/96 H8021
[ 9612160- 2 | 96121604 | WATER | 12/16/96 | H8021 ]
| 9612160- 3 | 96121605 | WATER | 12/16/96 [ H8021 |
L79612160- 4 | 96121601 ] WATER | 12/16/96 | H8021 |
[ 9612160- 5 | 96121602 ] WATER | 12/16/96 | H8021 ‘
GC/VOA- PAGE 1



Inchcape Testing Services
Environmental Laboratlories

il

GC YOA REPORT DESCRIPTION

Organic Analysis Data Sheets (OADS)
OADS forms contain tabulated results for target compounds. The OADS are grouped by method and, within each
method, organized sequentially in order of increasing Inchcape Testing Services ID number,

Surrogate Recovery Summary {(SRS)

SRS forms contain quality assurance data. An SRS form will be printed for each method, if the method requires
surrogate compounds. They will list surrogate percent recoveries for all samples and any method blanks, Any
surrogate recovery outside the established limits will be flagged with an "*", and the total number of surrogates
outside the limits will be listed in the column labeled “Total Out.”

Matrix Spike Recovery Form (MSR)

MSR forms contain quality assurance data. They summarize percent recovery and relative percent difference
information for matrix spikes and matrix spike duplicates, This information is a statement of bath accuracy and
precision. Any percent recovery or relative percent difference outside established limits will be flagged with an
"+ and the total number outside the limits will be listed at the bottom of the page. Not all reports will contain an
MSR form.

Qualifiers

Incheape Testing Services uses several data qualifiers (Q) in its report forms. These qualifiers give additional
information on the compounds reported. They should help a data reviewer to verify the integrity of the analytical
resulis. The following is a Iist of qualifiers and their meanings:

U - Indicates that the compound was analyzed for, but was not detected at or above the specified reporting
limit. :

B - Indicates that the compound was detected in the associated method blank.

J - Indicates that the compound was detected at an amount below the specified reporting limit.

Consequently, the amount should be considered an approximate vaine. Tentatively identified
compounds will always have a "J* qualifier because they are not included in the instrument calibration.

E - Indicates that the reported amount exceeded the linear range of the instrument calibration,

D

Indicates that the compound was detected in an analysis performed at a secondary dilution,

Absence of a qualifier indicates that the compound was detected at a concentration at or above the specified
reporling limit.

REPORTING CONVENTIONS
Due to a size limilation in our data processing step, only the first eight (8} characters of your project ID and
sample D will be printed on the report forms. However, the report cover letter and report summary pages

display up to twenty (20} characters of your project and sample [Ds.

Amounis teported are gross values, i.e., not corrected for method blank contamination.

CVR-0410/93



REPORT SUMMARY
INCHCAPE, INC., (408)432-8192

MR. WILL MAST Workorder # : 9612160

PES ENVIRONMENTAL Date Received : 12/17/96

1682 NOVATO BOULEVARD, SUITE #100 Project ID : 502.0201.003

NOVATO, CA 94947 Purchase Order: N/A
Department : GC

Sub-Department: VOA

QA/QC SUMMARY

- All holding times have been met for the analyses reported in this
section.

- The recovery for Bromomethane is outside of acceptance criteria in
the closing bracketing standard associated with these samples. This
compound is not detected in any of the samples for this project. The
recovery for all compounds is within limits in the associated LCS.

- The difference between responses from Rtx-502.2 and Rtx-1 columns is
greater than 25% for Trichleoropethene in sample 96121601. The lower
value from Rtx-502.2 has been repored.

- The concentration for Tetrachloroethene in sample 96121605 is above
the instrument linear range by less than 1%. After rounding, the
concentration reported is at the upper range of the instrument
calibration.

W 12/) 81 7¢

Department Supervisor Date Chemisgt /

GC/VOA- PAGE 2



ANAMETRIX, INC.

ORGANIC ANALYSIS DATA SHEET -- EPA METHOD H8021
(408)432-8192

Project ID 502.0201 Anametrix ID 9612160-01
Sample ID 96121603 Analyst
Matrix : WATER Supervisor -
Date Sampled :12/16/96
Date Analyzed :12/17/96 Dilution Factor 1.0
Instrument ID : HP24 Conc. Units ug/L
REPORTING AMOUNT
CAS No. COMPQUND NAME LIMIT DETECTED Q
75-71-8 Dichlorodifluoromethane 1.0 ND U
74-87-3 Chloromethane 1.0 ND U
75-01-4 Vinyl chloride .50 ND U
74-83-9 Bromomethane .50 ND U
75-00-3 Chloroethane .50 ND u
75-69-4 Trichlorocflucromethane .50 ND 9]
76-13-1 Trichlorotrifluoroethane .50 ND U
75-35-4 1,1-Dichloroethene .50 ND U
75-09-2 Methylene chloride 1.0 ND U
156-60-5 trans-1, 2-Dichloroethene .50 ND u
75-34-3 1,1-Dichloroethane .50 ND [§)
156-59-2 cis-1,2-Dichloroethene .50 ND U
67-66-3 Chloroform .50 ND 8]
71-55-6 1,1,1-TrichToroethane .50 ND u
56-23-5 Carbon tetrachloride .50 ND u
107-06-2 1l,2-Dichlorcethane .50 ND U
79-01-6 Trichloroethene .50 .79
78-87-5 1,2-Dichloropropane .50 ND U
75-27-4 Bromodichloromethane .50 ND u
10061-01-5 cis-1,3-Dichloropropene .50 ND [8)
10061-02-6 trans-1,3-Dichloropropene .50 ND U
79-00-5 1,1,2-Trichlorocethane .50 ND U
127-18-4 Tetrachloroethene .50 ND U
124-48-1 Dibromochloromethane .50 ND u
108-90-7 Chlorobenzene .50 ND u
75-25-2 Bromoform .50 ND U
79-34-5 1,1,2,2~Tetrachloroethane .50 ND u
541-73-1 1l,3-Dichlorobenzene .50 ND U
106-46-7 1,4-Dichlorcbenzene .50 ND u
95-50-1 1l,2-Dichlorcbenzene .50 ND u

GC/VOR - PAGE 3



ANAMETRIX, INC.

ORGANIC ANALYSIS DATA SHEET -- EPA METHOD H8021
(408)432-8192

Project ID 502.0201 Anametrix ID 9612160-02
Sample 1D 96121604 Analyst T
Matrix : WATER Supervisor NN
Date Sampled :12/16/96 '
Date Analyzed :12/17/96 Dilution Factor ; 1.0
Instrument ID : HP24 Conc. Units : ug/L
REPORTING AMOUNT

CAS No. COMPOUND NAME LIMIT DETECTED 0
75-71-8 Dichlorodifluoromethane 1.0 ND 8]
74-87-3 Chloromethane 1.0 ND U
75-01-4 Vinyl chloride .50 ND U
74-83-9 Bromomethane .50 N U
75-00-3 Chloroethane .50 ND u
75-69-4 Trichlorofluoromethane .50 ND U
76-13-1 Trichlorotrifluorocethane .50 ND U
75-35-4 1,1-Dichloroethene .50 ND 9]
75-09-2 Methylene chloride 1.0 ND U
156-60-5 trans-1,2-Dichloroethene .50 ND u
75-34-3 1,1-Dichloroethane .50 ND U
156-59-2 cis-1,2-Dichloroethene .50 ND U
67-66-3 Chloroform .50 ND 9]
71-55-6 1,1,1-Trichlorocethane .50 ND 9]
56-23-5 Carbon tetrachloride .50 ND U
107-06-2 1, 2-Dichloroethane .50 ND u
79-01-6 Trichlorcethene .50 ND 9]
78-87-5 1,2-Dichloropropane .50 ND U
75-27-4 Bromodichloromethane .50 ND U
10061-01-5 cis-1,3-Dichloropropene .50 ND U
10061-02-6 trans-1,3-Dichloropropene .50 ND 8)
79-00-5 1,1,2-Trichloroethane .50 ND U
127-18-4 Tetrachloroethene .50 ND U
124-48-1 Dibromochloromethane .50 ND U
108-90-7 Chlorobenzene .50 ND 9]
75-25-2 Bromoform .50 ND u
79-34-5 1,1,2,2-Tetrachlorecethane __ .50 ND 8]
541-73-1 1,3-Dichlorobenzene .50 ND u
106-46-7 1,4-Dichlorcbenzene .50 ND U
95-50-1 1,2-Dichlorcbhenzene .50 ND U

GC/VOA - PAGE 4



ORGANIC ANALYSIS DATA SHEET -- EPA METHOD H8021
ANAMETRIX, INC. (408)432-8192

Project ID : 502.0201 Anametrix ID : 9612160-03
Sample ID : 96121605 Analyst . :
Matrix : WATER Supervisor Py
Date Sampled :12/16/96
Date Analyzed :12/17/96 Dilution Factor : 1.0
Instrument ID : HP24 Conc. Units : ug/L
REPCRTING AMOUNT
CAS No. COMPOUND NAME LIMIT DETECTED g
75-71-8 Dichlorodifluoromethane 1.0 ND U
74-87-3 Chloromethane 1.0 ND u
75-01-4 Vinyl chloride .50 ND u
74-83-9 Bromomethane 50 ND i)
75-00-3 Chlorocethane .50 ND u
75-69-4 Trichlorofluoromethane .50 ND U
76-13-1 Trichlorotrifluorocethane .50 ND U
75-35-4 1,1-Dichloroethene .50 ND U
75-09-2 Methylene chloride 1.0 ND U
156-60-5 trans-1,2-Dichlorocethene .50 ND U
75-34-3 1,1-Dichloroethane .50 ND U
156-59-2 cis-1,2-Dichloroethene .50 ND U
67-66-23 Chloroform .50 ND U
71-55-6 1,1,1-Trichloroethane .50 ND U
56-23-5 Carbon tetrachloride .50 ND U
107-06-2 1, 2-Dichloroethane .50 ND U
79-01-6 Trichloroethene .50 ND U
78-87-5 1,2-Dichloropropane .50 ND U
75-27-4 Bromodichloromethane .50 ND U
10061-01-5 cis-1,3-Dichloropropene .50 ND u
10061-02-6 trans-1,3-Dichloropropene .50 ND 9]
79-00-5 1,1,2~Trichloroethane .50 ND U
127-18-4 Tetrachloroethene .50 40, E
124-48-1 Dibromochloromethane .50 ND U
108-90-7 Chlorobenzene .50 ND U
75-25-2 Bromoform .50 ND U
75-34-5 1,1,2,2-Tetrachlorcethane .50 ND u
541-73-1 1,3-Dichlorobenzens .50 ND u
106-46-7 1,4-Dichlorobenzene .50 ND u
95-50-1 1, 2-Dichlorobenzene .50 ND u

GC/VOA - PAGE 5



ORGANIC ANALYSIS DATA SHEET -- EPA METHOD HS021

ANAMETRIX, INC. {408)432-8192
Project ID 502.0201 Anametrix ID 9612160-04
Sample ID 96121601 Analyst . %
Matrix : WATER Supervisor Pl
Date Sampled :12/16/96
Date Analyzed :12/17/96 Dilution Factor 1.0
Instrument ID AD1S Conc. Units ug/L
REPORTING AMOUNT
CAS No. COMPOQUND NAME LIMIT DETECTED Q
75-71-8 Dichlorodiflucromethane 1.0 ND u
74-87-3 Chloromethane 1.0 ND u
75-01-4 Vinyl chloride .50 ND u
74-83-9 Bromomethane .50 ND U
75-00-3 Chloroethane .50 ND U
75-69-4 Trichlorofluoromethane .50 ND U
76-13-1 Trichlorotrifluoroethane .50 ND u
75-35-4 1,1-Dichloroethene .50 ND U
75-09-2 Methyliene chloride 1.0 ND U
156-60-5 trans-1,2-Dichloroethene .50 ND u
75-34-3 1,1-Dichloroethane .50 ND u
156-59-2 cis-1,2-Dichloroethene .50 .52
67-66-3 Chloroform .50 ND u
71-55-6 1,1,1-TrichTorcethane .50 ND U
§6-23-5 Carbon tetrachloride .50 ND u
107-06-2 1,2-Dichlorcethane .50 ND U
79-01-6 Trichloroethene .50 1.3
78-87-5 1,2-Dichloropropane .50 ND U
75-27-4 Bromodichloromethane .50 ND u
10061-01-5 cis-1,3-Dichloropropene .50 ND U
10061-02-6 trans-1,3-Dichloropropene ___ .50 ND U
79-00-5 1,1,2-Trichloroethane .50 ND u
127-18-4 Tetrachloroethene .50 21.
124-48-1 Dibromochloromethane .50 ND u
108-90-7 Chlorobenzene .50 ND u
75-25-2 Bromoform .50 ND u
79-34-5 1l,1,2,2-Tetrachloroethane .50 ND iu)
541-73-1 1,3-Dichlorcbenzene T .50 ND u
106-46-7 1,4-Dichlorobenzene .50 ND u
95-50-1 1l,2-Dichlorobenzene .50 ND U

GC/VOA - PAGE 6




ORGANIC ANALYSIS DATA SHEET -- EPA METHOD H8021

ANAMETRIX, INC. {(4081432-8192
Project ID 502.0201 Anametrix ID 6612160-05
Sample ID 96121602 Analyst :
Matrix : WATER Supervisor ey
Date Sampled :12/16/96
Date Analyzed :12/17/96 Dilution Factor : 1.0
Instrument ID HP24 Conc. Units ug/L
REPORTING AMOUNT
CAS No. COMPOUND NAME LIMIT DETECTED Q
75-71-8 Dichlorodifluoromethane 1.0 ND U
74-87-3 Chloromethane 1.0 ND u
75-01-4 Vinyl chloride .50 ND U
74-83-9 Bromomethane .50 ND [§)
75-00-3 Chloroethane .50 ND U
75-69-4 Trichlorofluoromethane .50 ND U
76-13-1 Trichlorotrifluoroethane .50 ND U
75-35-4 1,1-Dichloroethene .50 ND u
75-09-2 Methylene chloride 1.0 ND U
156-60-5 trans-1,2-Dichloroethene .50 ND U
75-34-3 1,1-Dichloroethane .50 ND u
156-59-2 cis-1,2-Dichlorocethene .50 ND U
67-66-3 Chloroform .50 ND U
71-55-6 1,1,1-Trichloroethane .50 ND U
56-23-5 Carbon tetrachloride .50 ND u
107-06-2 1,2-Dichloroethane .50 ND U
79-01-6 Trichloroethene .50 .65
78-87-5 1,2-Dichloropropane .50 ND U
75-27-4 Bromodichloromethane .50 ND u
10061-01-5 cis-1,3-Dichloropropene .50 ND U
10061-02-6 trans-1,3-Dichloropropene .50 ND U
79-00-5 1,1,2-Trichlorcethane .50 ND U
127-18-4 Tetrachloroethene .50 ND u
124-48-1 Dibromochloromethane .50 ND u
108-90-7 Chlorobenzene .50 ND U
75-25-2 Bromoform .50 ND u
79-34-5 1,1,2,2-Tetrachloroethane __ .50 ND U
541-73-1 1,3-Dichlorobenzene .50 ND u
106-46-7 1,4-Dichlorcbenzene .50 ND U
85-50-1 1,2-Dichlorcbhenzene .50 ND U

GC/VOA - PAGE
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ANAMETRIX, INC.

ORGANIC ANALYSIS DATA SHEET -- EPA METHOD H8021
{408)432-8192

Project ID 502.02 Anametrix ID BD17021I1
Sample ID VBLKC1 Analyst :
Matrix WATER Supervisor :
Date Sampled 0/ 0/ 0 -
Date Analyzed 12/17/96 Dilution Factor 1.
Instrument ID : HP24 Conc. Units ug/L
REPORTING AMOUNT
CAS No. COMPOUND NAME LIMIT DETECTED Q
75-71-8 Dichlorodifluoromethane 1.0 ND 6]
74-87-3 Chloromethane 1.0 ND 8)
75-01-4 Vinyl chloride .50 ND U
74-83-9 Bromomethane 50 ND U
75-00-3 Chloroethane .50 ND u)
75-69-4 Trichlorofluoromethane .50 ND U
76-13-1 Trichlorotrifluoroethane .50 ND 8)
75-35-4 1,1-Dichlorcethene .50 ND u
75-09-2 Methylene chloride 1.0 ND 9]
156~-60-5 trans-1,2- chhloroetﬁene .50 ND U
75-34-3 1,1- chhloroethane .50 ND U
156-59-2 cis-1,2-DichloroetHene .50 ND U
6E7-66-3 Chloroform .50 ND u
71-55-6 1,1,1-Trichlorcethane .50 ND U
56-23-5 Carbon tetrachloride .50 ND u
107-06-2 1,2-Dichloroethane .50 ND U
789-01-6 Trichlorcethene .50 ND U
78-87-5 1,2-Dichloropropane .50 ND u
75-27-4 Bromodichloromethane .50 ND u
10061-01-5 ¢ig-1,3-Dichloropropene .50 ND u
10061-02-6 trans-1, 3-Dichloropropene ___ .50 ND U
79-00-5 1,1,2-Trichloroethane .50 ND U
127-18-4 Tetrachloroethene .50 ND U
124-48-1 Dibromochloromethane .50 ND U
108-90-7 Chlorobenzene .50 ND U
75-25-2 Bromoform .50 ND U
79-34-5 1,1,2,2- Tetrachloroethane . .50 ND U
541-73-1 1,3~ chhlorobenzene .50 ND U
106-46-7 1,4—Dichlorobenzene .50 ND U
85-50-1 1,2-Dichlorobenzens .50 ND U

GC/VOA - PAGE 8




ANAMETRIX, INC.

ORGANIC ANALYSIS DATA SHEET -- EPA METHOD H8021
(408)432-8192

Project ID 502.02 Anametrix ID BD17021I1
Sample ID VBLKAL Analyst :
Matrix WATER Supervisor : FJ“
Date Sampled : 0/ 0/ 0
Date Analyzed :12/17/96 Dilution Factor 1.
Instrument ID : AD15 Conc. Units ug/L
REPORTING AMOUNT
CAS No. COMPQUND NAME LIMIT DETECTED 0
75-71-8 Dichlorodiflucoromethane 1.0 ND U
74-87-3 Chloromethane 1.0 ND U
75-01-4 Vinyl chloride .50 ND U
74-83-9 Bromomethane .50 ND U
75-00-3 Chloroethane .50 ND U
75-69-4 Trichloroflucoromethane .50 ND U
76-13-1 Trichlorotrifluoroethane .50 ND U
75-35-4 1,1-Dichloroethene .50 ND U
75-08-2 Methylene chloride 1.0 ND u
156-60-5 trans-1,2- chhloroetﬁene .50 ND u
75-34-3 1,1- chhloroethane .50 ND U
156-59-2 cis-1,2- chhloroetﬁene .50 ND U
67-66-3 Chloroform .50 ND U
71-55-6 1,1,1-Trichloroethane .50 ND u
56-23-5 Carbon tetrachloride .50 ND 3}
107-06-2 1,2-Dichloroethane .50 ND U
79-01-6 Trichloroethene .50 ND U
78-87-5 1,2-Dichloropropane .50 ND U
75-27-4 Bromodlchloromethane .50 ND U
10061-01-5 cis-1,3-Dichloropropene .50 ND u
10061-02-6 trans-1,3-Dichloropropene ___ .50 ND U
79-00-5 1,1,2- Trlchloroethane .50 ND u
127-18-4 Tetrachloroethene .50 ND U
124-48-1 Dibromochloromethane .50 ND U
108-90-7 Chlorcbenzene .50 ND U
75-25-2 Bromoform .50 ND U
79-34-5 1,1,2,2-Tetrachlorocethane .50 ND U
541-73-1 1,3-Dichlorobenzene .50 ND U
106-46-7 1l,4-Dichlorobenzene .50 ND 4]
95-50-1 1,2-Dichlorobenzene .50 ND U

GC/VOA - PAGE 9




Project ID
Matrix

SURROGATE RECCVERY SUMMARY -- EPA METHOD HB8021
ANAMETRIX, INC,

\D OO~ O Ut ks Lo B

HEBRERR
PR STy

e
-l ovin

(408)432-8192

502.0201 Anametrix ID
LIQUID Analyst
Supervisor
SAMPLE ID SU1 502 SU3

VBLKC1 82 95 ETS

96121603 88 100 103

96121604 89 99 104

96121605 21 102 105

96121602 8¢ 29 98

96121MS 94 106 106

96121MSD 93 101 105

QC LIMITS

SUl = Bromochloromethane (33-141)
SU2 = 1-Chloro-2-fluorcobenze (53-125)
SU3 = 2-Bromochlorobenzene (60-118)

* Values outside of Anametrix QC limits

GC/VOA - PAGE 10
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SURROGATE RECOVERY SUMMARY -- EPA METHOD HB8021
ANAMETRIX, INC.

Project ID
Matrix

[alNe B0 Iy, VSR DU SO Y S

(408)432-8192

502.0201 Anametrix ID : 9612160
LIQUID Analyst : 7%5
Supervisor NP
SAMPLE ID SUl sU2 503
VBLKA1 110 107 1li4
96121601 113 107 115
QC LIMITS
SUl = Bromochloromethane (33-141)
8U2 = 1-Chloro-2-fluorobenze (53-125)
SU3 = (60-118)

2-Bromochlorobenzene

* Values outside of Anametrix QC limits

GC/V0A - PAGE 11




MATRIX SPIKE

RECOVERY FORM --

EPA METHCD H8021

ANAMETRIX, INC. (408)432-8192
Project ID 502.0201 Anametrix ID 9612160-01
Sample ID 96121603 Analyst : 22%
Matrix : WATER Supervisor O
Date Sampled :12/16/96
Date Analyzed :12/17/96
Instrument ID HP24
SPIKE SAMPLE MS MS
ADDED CONCENTRATION { CONCENTRATION % %FREC
COMPOUND (ug/L ) (ug/L ) (ug/L ) REC LIMITS
Trichlorotrifluoroethan 10.0 .0 8.4 84 42-111
1,1-Dichlorgoethene 10.0 .0 9.1 91 47-128
trans-1,2-Dichloroethen 10.0 .0 10.1 101 63-110
1,1-Dichloroethane 10.0 .0 10.2 102 72-128
cis-1,2-Dichlorocethene 10.0 .0 8.9 99 62-126
1,1,1-Trichloroethane _ 10.0 .0 3.4 94 65-128
Trichloroethene 10.0 .8 10.1 93 64-115
Tetrachloroethene 10.0 .0 10.0 100 64-111
Chlorobenzene 10.0 .0 10.1 101 75-124
1,3-Dichlorobenzene 10.0 .0 10.0 100 68-119
1,4-Dichlorobenzene _ 10.0 .0 10.0 100 72-125
1,2-Dichlorobenzene 10.0 .0 10.3 103 70-131
SPIKE MSD MSD
ADDED CONCENTRATION % % RPD YREC
COMPOUND (ug/L ) (ug/L ) REC RPD LIMITS|LIMITS
Trichlorotriflucoroethan 10.0 2.8 88 5 16 42-111
1,1-Dichloroethene 10.0 9.4 94 3 14 47-128
trans-1,2-Dichloroethen 10.0 10.2 102 1 12 63-110
1,1-Dichloroethane 10.0 10.4 104 2 12 72-128
cis-1,2-Dichlorocethene 10.0 10.0 100 0 17 62-126
1,1,1-Trichloroethane _ 10.0 9.5 g5 1 25 65-128
Trichloroethene 10.0 10.2 94 1 24 64-115
Tetrachloroethene 10.0 9.9 g9 1 12 64-111
Chlorobenzene 10.0 10.1 101 4] 10 75-124
1,3-Dichlorcbenzene 10.0 10.2 102 1 S 68-119
1,4-Dichlorobenzene 10.0 10.2 102 2 9 72-125
1,2-Dichlorobenzene — 10.0 10.5 105 2 9 }70-131
* Value is outside of Anametrix QC limits

RPD: 0 out of 12
Spike Recovery: ¢ out

outside limits
of 24

GC/VOA - PAGE 12
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M T G NE N A Su M EE aE

EPA METHOD 8021

INCHCAPE TESTING SERVICES - ANAMETRIX

(408) 432-8192

LABORATORY CONTROL SAMPLE

Sample ID; LAB CONTROL SAMPLE Laboratory ID: MDO0170111
Batch: 12160 Instrument ID: HP24
Matrix: WATER Concentration Units: ug/L
Date Analyzed: 12/17/96 Analyst:
Supervisor: 3~
COMPOUND NAME SPIKE LCS %REC %RECOVERY
AMOQUNT REC LCS LIMITS

1,1-Dichloroethene 10 19.2 192% 64-125
Trichlorotrifluoroethane 10 18.9 189% 65-116
trans-1,2-Dichloroethene 10 202 202% 77-113
1,1-Dichloroethane 10 200 200% 85-129
cis-1,2-Dichloroethene 10 201 201% 78-130
1,1,1-Trichloroethane 10 18.7 187% B3-125
Trichloroethene 10 19,9 199% 76-124
Tetrachloroethene 10 19.9 199% 80-118
Chlorobenzene 10 19.1 191% 81-130
1,3-Dichlorobenzene 10 20.4 204% B2-115
1,4-Dichlorobenzene 10 19.6 196% 85-122
1,2-Dichlorobenzene 10 19.8 198% 86-122
SURROGATE SPIKE SURR. % REC % REC
NAME AMT REC LIMITS
Bromochloromethane 5.2 104% 33-141
1-Chloro-2-fluorobenzene 5.1 102% 53-125
2-Bromochlorobenzene 4.9 98% 60-118

GC/VOA-Page 13




EPA METHOD 8010
INCHCAPE TESTING SERVICES - ANAMETRIX
(408) 432-8192

LABORATORY CONTROL SAMPLE

Sample ID: LAB CONTROL SAMPLE Laboratory ID: MD170111
Batch: 12160 Instrument ID; ADI1S
Matrix; WATER Concentration Units: ug/L
Date Analyzed: 12/17/96 Analyst: 27
Supervisor:
COMPOUND NAME SPIKE LCS %REC %RECOVERY

AMOUNT REC LCS LIMITS
1,1-Dichloroethene 20 19.7 99% 64-125
Trichlorotriftuoroethane 20 20.7 104% 65-116
trans-1,2-Dichloroethene 20 21.0 105% 77-113
1,1-Dichloroethane 20 214 107% 85-129
cis-1,2-Dichloroethene 20 21.7 109% 78-130
1,1,1-Trichloroethane 20 209 105% 83-125
Trichloroethene 20 212 106% 76-124
Tetrachloroethene 20 22.0 110% 80-118
Chlorobenzene 20 22.1 111% 81-130
1,3-Dichlorobenzene 20 22.0 110% 82-115
1,4-Dichlorobenzene 20 22.0 110% 85-122
1,2-Dichlorobenzene 20 22.6 113% 86-122
SURROGATE SPIKE SURR. % REC % REC
NAME AMT REC LIMITS
Bromochloromethane 16 18.1 113% 33141
I-Chloro-2-fluorobenzene 16 17.7 111% 53-125
2-Bromochlorobenzene 16 18.8 118% 60-118

GC/VOA Page 14




EPA METHOD 8010
INCHCAPE TESTING SERVICES - ANAMETRIX
(408} 432-8192

LABORATORY CONTROL SAMPLE

Sample ID: LAB CONTROL SAMPLE Laboratory ID: ND170111
Batch: 12160 Instrument 1D AD15
Matrix: WATER Concentration Units: ug/L
Date Analyzed: 12/17/96 Analyst: 2%
Supervisor;
COMPOUND NAME SPIKE LCS %REC Y%RECOVERY

AMOUNT REC LCS LIMITS
1,1-Dichloroethene 20 20.7 104% 64-125
trans-1,2-Dichloroethene 20 219 110% 77-113
1,1-Dichloroethane 20 224 112% 85-129
cis-1,2-Dichloroethene 20 22.4 112% 78-130
1,1,1-Trichloroethane 20 21.0 105% 83-125
Trichloroethene 20 21.8 109% 76-124
Tetrachloroethene 20 218 109% 80-118
Chlorobenzene 20 221 111% 81-130
1,3-Dichlorobenzene 20 21.6 108% §2-115
1,4-Dichlorobenzene 20 21.7 109% 85-122
1,2-Dichlorobenzene 20 22.4 112% 86-122
SURROGATE SPIKE SURR. % REC % REC
NAME AMT REC LIMITS
Bromochloromethane 16 17.2 108% 33-141
1-Chloro-2-fluorobenzene 16 16.0 100% 53-125
2-Bromochlorobenzene 16 17.4 109% 60-118

GC/VOA Page 14
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""" £% Inchcape T estmg Services
= Environiental Laboratories

SAMPLE RECEIVING CHECKLIST

Workorder Client Quote
Number: ALI> 10 Project ID: 702.020]. 603 Number:
Cooler : S

Shipping documentation present? YES NO /3
If YES, enter Carrier and Airbill #;

Custody Seal on the outside of cooler? YES NO @/
Cordition: Intact U Broken O

Temperature of samnple{s) within range? @ NO N/A
List ternperatures of cooler(s): °

Note: If all samples taken within previous 4 hr, circle N/A and place in sample storage arcaas | IR~ Terp

soon as possible,
' Samples

Chain of custody seal present for each container? YES NO HNA
Condition: Intact O Broken O

Samples arrived within holding time? ¥ES) NO NA

Samples in proper containers for methods requested? @ NO
Condition of containers: Intact O BrokenX
If NO, were samples transferred to proper container(s)? YesO NoO

VOA containers received with zero headspace @ NO NA
er bubbles < 6 mm?

Container labels complete? (ID, date, time, preservative) (YES) NO NA

Samples properly preserved? YES NO

If NO, was the preservative added at time of receipt?  Yes G No O
pH check of samples required at time of receipt?(volatiles checked at analysis) YES @
If YES, pH checked and recorded by:

Sufficient amount of sample received for methods requested? @ NO
IfNO, has the client or PM been notified? Yes Nol
Field blanks received with sample batch? YES NO /A
Trip blanks received with sample batch? YES NO gﬁ%
Chain of Custody
Chain of custody form received with samples? YESy NO
Has it been filled out completely and in ink? @ NO
Sample IDs on chain of custody form agree with labels? YESy NO
Number of containers on chain agree with number received? @ NO
Analysis methods specified? Y NO
Sampling date and time indicated? _YED NO
Proper signatures of sampler, couner and custodian in appropriate spaces? @S) NO
With time and date? Yes¥l NoO
Tumaround time? Standard 0 Rush¥d-

Any NO rcsponses and/or any BROKEN that was checked must be detailed in 2 Corrective Action Form.

Sample Custodian: __+ % Date: !3“1]4!, Project Manager: §F£ Date: [}l W; CH;

forms\nrwsar2. doc




== Inchcape Testing Services S
— Environmental Laboratories Tol: 408-452-8192

Fax: 40B-432-8198
INCIDENT REPORT

Sample Receiving

Sample Custodian: B B 2 Date; \7—/ 13/ ¥
Workorder Number: b ‘g" L0 Proj. ID/SDG: f:i)Q-O 2D 1. ﬁ)?)
SAMPLE CHAIN OF CUSTODY

___ Containers with headspace __ Not received
__ Containers witheut labels __ Tllegible
__ Improper containers ___ Containers do not maich
@zé_ Containers broken ___ Incomplete
__ Not properly preserved
___ Transferred upon receipt
__ Cooler temperature outside of range: _ NO CORRECTIVE ACTION REQUIRED

__ Arrived outside of hold time for

METHOD (5}

___ Other (please specify);

Affected Sumples (s):@ O’HYLL}[ ('/;Or? C}#%} \x Voh Ree D BROE@'K] (C)AW{P LE Who “FPOZ(E‘P\!> :

Corrective Action:

Supervisor Verification: ‘H L———-P Date: D/l 3 /A |

/ ER YA
Project Manager Verification: &m J,, Date: };l’f:?“ 9

o formasrca L2895




—— In h a rlb t. S - 1961 %oncoursa Drive
o — Sulte
] c c pe S lng emces San Jose, CA 95151
== Environmental Laboratories Fox: f06-4on vt0s
MR. WILL MAST Workorder # : 9701091
PES ENVIRONMENTAL Date Received : 01/15/97
1682 NOVATO BOULEVARD, SUITE #100 Project ID : 502-0201-003
NOVATO, CA 94947 Purchase Order: N/A

The following samples were received at Inchcape for analysis

ANAMETRIX ID CLIENT SAMPLE ID
9701091~ 1 97011501
9701091- 2 97011502
5701091- 3 97011503
9701091- 4 97011504
9701081~ 5 97011505

This report is organized in sections according to the specific Inchcape
laboratory group which performed the analysis{es) and generated the data.

The results contained within this report relate to only the sample(s)
tested. Additionally, these data should be considered in their entirety
and Inchcape cannot be responsible for the detachment, separation, or
otherwise partial use of this report,

Inchcape is certified by the California Department of Health Services
(DHS) to perform environmental testing under Certificate Number 1234.

If you have any further questions or comments on this xreport, please
call your project manager as soon as possible. Thank you for using
Inchcape Tesgting Services.

Project Manager

|24 (4?’

Datk !

This report consists of ]5 pages.




Inchcape Testing Service:
Environmental Laboratorics

(i

GC VOA REPORT DESCRIPTION

Organic Analysis Data Sheets (OADS)
OADS forms contain tabulated results for target compounds. The OADS are grouped by method and, within each
method, organized sequentially in order of increasing Inchcape Testing Services ID number.

Surrogate Recovery Summary (SRS)

SRS forms contain quality assurance data. An SRS form will be printed for each method, if the method requires
surragate compounds. They will list surrogale percent recoveries for all samples and any method blanks. Any
surrogate recovery outside the established limits will be flagged with an "*", and the total number of surrogates
outside the limits will be listed in the column labeled “Total Out.”

Matrix Spike Recovery Form {MSR)

MSR forms contain quality assurance data. They summarize percent recovery and relative percent difference
information for matrix spikes and matrix spike duplicates. This information is a statement of both accuracy and
precision. Any percent recovery or relative percent difference outside established limits will be flagged with an

"**, and the total number outside the limits will be listed at the bottom of the page. Not all reports will contain an
MBSR form.

Qualifiers

Inchcape Testing Services uses several data qualifiers (Q) in its report forms. These qualifiers give additional
information on the compounds reported. They should help a data reviewer to verify the integrity of the analytical
results. The following is a list of qualificrs and their meanings:

U - Indicates that the compound was analyzed for, but was not detected at or above the specified reporting
limit,

B - Indicates that the compound was detected in the associated method blank.

J - Indicates that the compound was detecled at an amount below the specified reporting limit.

Consequently, the amount should be considered an approximate value. Tentatively identified
compounds will always have a "J" qualifier because they are not included in the instrument calibration.

E - Indicates that the reporied amount exceeded the linear range of the instrument calibration.

D

Indicates that the compound was detected in an analysis performed at a secondary dilution.

Absence of a qualifier indicates that the compound was detected at a concentration at or above the specified
reporting limit,

REPORTING CONVENTIONS
Due to a size limitation in our data processing step, only the first eight (8) characters of your project ID and
sample 1D will be printed dn the report forms. However, the report caver letier and report summary pages

display up to twenty (20) characters of your project and sample IDs,

Amounts reported are gross values, i.e., not correcied for method blank contamination,

CVR-04/10/95




REPORT SUMMARY

INCHCAPE, INC. (408}432-8192
MR. WILL MAST Workorder # 9701091
PES ENVIRONMENTAL Date Received 01/15/97
1682 NOVATO BOULEVARD, SUITE #100 Project ID : 502-0201-003
NOVATO, CA $4947 Purchase QOrder: N/AaA
Department ¢ GC
Sub-Department: VOA
SAMPLE INFORMATION:
INCHCAPE CLIENT MATRIX DATE METHOD
SAMPLE ID SAMPLE ID SAMPLED
9701091- 1 97011501 WATER 01/15/97 H8021
1 9701091- 2 I 97011502 | WATER | 01/15/97 | H8021 l
L 9701091- 3 | 97011503 | WATER ! 01/15/97 | H8021 |
] 9701091~ 4 | 97011504 | WATER | 01/15/97 | H8021 |
] 9701091- 5 | 97011505 | WATER [ 01/15/97 | Hg021 |
GC/VOA- PAGE 1




REPCRT SUMMARY

INCHCAPE, INC,

MR. WILL MAST

PES ENVIRONMENTAL

1682 NOVATO BOULEVARD, SUITE #100
NOVATO, CA 94947

QA/QC SUMMARY

(408)432-81932

Workorder # : 9701091

Date Received : 01/15/97
Project ID : 502-0201-003
Purchase Order: N/A
Department : GC

Sub-Department: VOA

- All holding times have been met for the analyses reported in this

section.
Mo e s padya T
Department Supervisor ! Daté

GC/VOA- PAGE 2



ORGANIC ANALYSIS DATA SHEET -- EPA METHOD H8021
ANAMETRIX, INC. (408)432-8192

GC/v0A - PAGE 3

I Project ID : 502-0201 Anametrix ID : 29;@)1091-01
Sample ID : 97011501 Analyst :
Matrix : WATER Supervisor Vg
l Date Sampled : 1/15/97
Date Analyzed + 1/16/97 Dilution Factor : 10.0
Instrument ID : HP24 Conc. Units : ug/L
REPORTING AMOUNT
l CAS No. COMPQUND NAME LIMIT DETECTED Q
75-71-8 Dichlorodifluocromethane 10. ND U
74-87-3 Chloromethane 10. ND U
l 75-01-4 Vinyl chloride 5.0 ND U
74-83-9 Bromomethane 5.0 ND U
75-00-3 Chloroethane 5.0 ND U
75-69-4 Trichlorofluoromethane 5.0 ND U
' 76-13-1 Trichlorotrifluoroethane 5.0 ND U
75-35-4 1l,1-Dichloroethene 5.0 ND U
75-09-2 Methylene chloride 10. ND U
156-60-5 transg-1, 2-Dichloroethene 5.0 ND 9]
l 75-34-3 1,1-Dichlorcethane 5.0 ND U
156-59-2 cis-1,2-Dichloroethene 5.0 180.
67-66-3 Chloroform 5.0 ND U
71-55-6 1,1, 1-Trichlorocethane 5.0 ND u
56-23-5 Carbon tetrachloride 5.0 ND 8)
. 107-06-2 1,2-Dichloroethane 5.0 ND u
79-01-86 Trichloroethene 5.0 43,
78-87-5 1,2-Dichloropropane 5.0 ND U
75-27-4 Bromodichloromethane 5.0 ND u
10061-01-5 cis-1,3-Dichloropropene 5.0 ND U
10061-02-6 trans-1,3-Dichloropropene 5.0 ND 8]
79-00-5 1,1,2~-Trichloroethane 5.0 ND U
127-18-4 Tetrachloroethene 5.0 230,
124-48-1 Dibromochloromethane 5.0 ND 8)
108-90-7 Chlorobenzene 5.0 ND U
I 75-25-2 Bromoform 5.0 ND U
79-34-5 1,1,2,2-Tetrachloroethane 5.0 ND U
541-73-1 1,3~-Dichlorobenzene 5.0 ND U
106-46-7 1,4-Dichlorobenzene 5.0 ND U
' 95-50-1 1,2-Dichlorobenzene 5.0 ND U




ORGANIC ANALYSIS DATA SHEET -- EPA METHOD H8021

ANAMETRIX, INC.

(408)432-8192

Project ID 502-0201 Anametrix ID 9701091-02
Sample ID 97011502 Analyst :
Matrix WATER Supervisor P NE
Date Sampled 1/15/97 ‘-
Date Analyzed 1/16/97 Dilution Factor : 1.0
Instrument ID HP24 Cone. Units : ug/L
REPORTING AMOUNT
CAS No. COMPOUND NAME LIMIT DETECTED 0]
75-71-8 Dichlorodifluorcmethane 1.0 ND U
74-87-3 Chloromethane 1.0 ND u
75-01-4 Vinyl chloride 50 ND u
74-83-9 Bromomethane .50 ND U
75-00-3 Chloroethane .50 ND U
75-69-4 Trichlorofluoromethane 50 ND U
76-13-1 Trichlorotrifluoroethane 50 ND U
75-35-4 1,1-Dichloroethene .50 ND U
75~09-2 Methylene chloride 1.0 ND U
156-60-5 trans-1, 2-Dichloroethene .50 ND U
75-34-3 1,1-Dichloroethane .50 ND 4]
156-59-2 cis-1,2-Dichloroethene .50 ND U
6£7-66-3 Chloroform .50 ND U
71-55-6 1,1,1-Trichloroethane .50 ND U
56-23-5 Carbon tetrachloride .50 ND U
107-06-2 1l,2-Dichloroethane .50 ND U
79-01-6 Trichloroethene .50 ND U
78-87-5 1,2-Dichloropropane .50 ND u
75-27-4 Bromodichloromethane .50 ND 9]
10061-01-5 cis-1,3-Dichlorcopropene .50 ND U
10061-02-6 trans-1, 3-Dichloropropene _ .50 ND U
79-00-5 1l,1,2-Trichloroethane .50 ND U
127-18-4 Tetrachloroethene .50 ND u
124-48-1 Dibromochloromethane .50 ND U
108-90-7 Chlorobenzene .50 ND U
75-25-2 Bromoform .50 ND 9]
79-34-5 1,1,2,2-Tetrachloroethane _ .50 ND U
541-73-1 1,3-Dichlorobenzene .50 ND U
106-46-7 1l,4-Dichlorobenzene .50 ND U
95-50-1 1,2-Dichlorobenzene .50 ND U

GC/VOA - PAGE




ORGANIC ANALYSIS DATA SHEET -- EPA METHOD H8021
ANAMETRIX, INC. {408)432-8192

GC/VOA - PAGE 5

I Project ID : 502-0201 Anametrix ID : 9701091-03
Sample ID : 97011503 Analyst : w
Matrix : WATER Supervisor fond
l Date Sampled : 1/15/97
Date Analyzed : 1/16/97 Dilution Factor : 1.0
Instrument ID : HP24 Conc. Units : ug/L
REPORTING AMOUNT
l CAS No. COMPOUND NAME LIMIT DETECTED Q
75-71-8 Dichlorodifluocromethane 1.0 ND U
74-87-3 Chloromethane 1.0 ND U
l 75-01-4 Vinyl chloride : .50 ND U
74-83-9 Bromomethane .50 ND U
75-00-3 Chloroethane .50 ND U
75-69-4 Trichlorofluoromethane .50 ND u
' 76-13-1 Trichlorotrifluorcethane .50 ND u
75-35-4 1,1-Dichloroethens .50 ND U
75-09-2 Methylene chloride 1.0 ND u
156-60-5 trans-1, 2-Dichlorcethene .50 ND U
I 75-34-3 1,1-Dichloroethane .50 ND U
156-59-2 ¢ig-1,2-Dichloroethene .50 ND U
67-66-3 Chloroform , .50 ND U
l 71-55-6 1,1,1-Trichloroethane .50 ND U
56-23-5 Carbon tetrachloride .50 ND u
107-06-2 1l,2-Dichlorcethane .50 ND u
79-01-6 Trichloroethene .50 ND U
l 78-87-5 1,2-Dichloropropane .50 ND U
75-27-4 Bromodichloromethane .50 ND U
10061-01-5 ¢is-1,3-Dichloropropene .50 ND u
10061-02-6 trans-1,3-Dichloropropene ___ .50 ND u
79-00-5 1,1,2-Trichloroethane .50 ND U
127-18-4 Tetrachloroethene .50 25.
124-48-1 Dibromochloromethane .50 ND u
108-90-7 Chlorobenzene .50 ND u
l 75-25-2 Bromoform .50 ND u
79-34-5 1,1,2,2-Tetrachloroethane .50 ND u
541-73-1 1,3-Dichlorcbenzene .50 ND U
106-46-7 1l,4-Dichlorobenzene .50 ND U
' 95-50-1 1,2-Dichlorobenzens .50 ND u




ORGANIC ANALYSIS DATA SHEET -- EPA METHOD HB021

ANAMETRIX, INC.

(408)432-8192

Project ID 502-0201 Anametrix ID : 9701091-04
Sample ID 97011504 Analyst : 579
Matrix WATER Supervisor : .
Date Sampled 1/15/97 P

Date Analyzed 1/16/97 Dilution Factor : 1.0

Instrument ID HP24 Conc. Units : ug/L
REPORTING AMOUNT
CAS No. COMPOUND NAME LIMIT DETECTED Q

75-71-8 Dichlorodifluoromethane 1.0 ND 4)
74-87-3 Chloromethane 1.0 ND u
75-01-4 Vinyl chloride .50 ND U
74-83-9 Bromomethane .50 ND U
75-00-3 Chloroethane .50 ND U
75~69-4 Trichlorofluoromethane .50 ND U
76-13-1 Trichlorotrifluoroethane .50 ND [8)
75-35-4 1,1-Dichloroethene .50 ND U
75-09-2 Methylene chloride 1.0 ND U
156-60-5 trans-1,2-Dichloroethene .50 ND o}
75-34-3 1,1-Dichlorcethane .50 ND U
156-59-2 cis-1,2-Dichloroethene .50 ND U
67-66-3 Chloroform .50 ND u
71-55-6 1,1,1-Trichloroethane .50 ND U
56-23-5 Carbon tetrachloride .50 ND U
107-06-2 1,2-Dichlorcethane .50 ND U
79-01-6 Trichloroethene .EO ND u
78-87-5 1,2-Dichloropropane .50 ND U
75-27-4 Bromodichloromethane .50 ND u
10061-01-5 cis-1,3-Dichloropropene .50 ND u
10061-02-6 trans-1,3-Dichloropropene .50 ND U
79-00-5 1,1,2-Trichloroethane .50 ND U
127-18-4 Tetrachloroethene .50 ND U
124-48-1 Dibromochloromethane .50 ND u
108-90-7 Chlorobenzene .50 ND u
75-25-2 Bromoform .50 ND u
79-34-5 1,1,2,2-Tetrachloroethane ___ .50 ND U
541-73-1 1,3-Dichlorobenzene .50 ND U
106-46-7 1,4-Dichlorobenzene .50 ND u
95-50-1 1,2-Dichlorobenzene .50 ND U

GC/VOA - PAGE 6




ORGANIC ANALYSIS DATA SHEET -- EPA METHOD HB8021
ANAMETRIX, INC,. {408)432-8192

GC/VOA - PAGE 7

I Project ID : 502-0201 Anametrix ID : 9701091-05
Sample ID : 97011505 Analyst : ﬁ%
Matrix : WATER Supervisor yz\
I Date Sampled : 1/15/97 rx
Date Analyzed : 1/16/97 Dilution Factor : 1.0
Instrument ID : HP24 Conc. Units : ug/L
REPORTING AMQUNT
I CAS No. COMPOQUND NAME LIMIT DETECTED Q
76-71-8 Dichlorodifluoromethane 1.0 ND 8]
74-87-3 Chloromethane 1.0 ND U
l 75-01-4 Vinyl chloride .50 ND U
74-83-9 Bromomethane .50 ND U
75-00-3 Chloroethane .50 ND U
75-69-4 Trichlorofluoromethane .50 ND U
l 76-13-1 Trichlorotrifluoroethane .50 NP 5]
75-35-4 1,1-Dichloroethene .50 ND U
75-09-2 Methylene chloride 1.0 ND U
156-60-5 trans-1, 2-Dichloroéthene .50 ND U
l 75-34-3 1,1-Dichloroethane .50 ND u
156-59-2 cis-1,2-Dichloroethene .50 ND U
67-66-3 Chloroform .50 ND u
l 71-55-¢6 1,1,1-Trichloroethane .50 NP U
56-23-5 Carbon tetrachloride .50 ND U
107-06-2 1,2-Dichlorcethane .50 ND U
79-01-6 Trichloroethene .50 ND i
78-87-5 1,2-Dichloropropane .50 ND U
75-27-4 Bromodichloromethane .50 ND U
10061-01-5 cis-1,3-Dichloropropene .50 ND U
10061-02-6 trans-1,3-Dichloropropene ___ .50 ND U
79-00-5 1,1,2-Trichloroethane .50 ND U
127-18-4 Tetrachlorocethene .50 ND U
124-48-1 Dibromochloromethane .50 ND 6]
108-90-7 Chlorcbkenzene .50 ND U
l 75-25-2 Bromoform .50 ND U
79-34-5 1,1,2,2-Tetrachloroethane ___ .50 ND U
541-73-1 1,3-Dichlorobenzene .50 ND U
106-46-7 1,4~Dichlorocbenzene .50 ND 4]
I 95-50-1 1,2-Dichlorchenzene .50 ND u




ORGANIC ANALYSIS DATA SHEET -~ EPA METHCD HB021
ANAMETRIX, INC. (408)432-8192
Project ID 502-02 Anametrix ID BJ160211
Sample ID VBLKC1 Analyst :
Matrix WATER Supervisor PP
Date Sampled o/ 0/ 0
Date Analyzed 1/16/97 Dilution Factor 1.
Instrument ID HP24 Conc. Units ug/L
REPORTING AMOUNT
CAS No. COMPOUND NAME LIMIT DETECTED Q
75-71-8 Dichlorodifluoromethane 1.0 ND U
74-87-3 Chloromethane 1.0 ND u
75-01-4 Vinyl chloride .50 ND U
74-82-9 Bromomethane .50 ND U
75-00-3 Chloroethane 50 ND i)
75-69-4 Trichlorofluoromethane .50 ND u
76-13-1 Trichlorotrifluoroethane .50 ND U
75-35-4 1,1i-Dichloroethene .50 ND u
75-09-2 Methylene chloride 1.0 ND u
156-60-5 trans-1, 2-Dichloroethene .50 ND U
75-34-3 1,1-Dichloroethane .50 ND u
156-59-2 cis-1,2-Dichlorcethene .50 ND u
67-66-3 Chloroform .50 ND U
71-55-6 1,1,1-Trichloroethane .50 ND U
56-23-5 Carbon tetrachloride .50 ND U
107-06-2 1l,2-Dichlorcethane .50 ND U
79-01-6 Trichloroethene .50 ND U
78-87-5 " 1,2-Dichloropropane .50 ND u
75-27-4 Bromodichloromethane .50 ND u
10061-01-5 ¢ig-1,3-Dichloropropene .50 ND U
i0061-02-6 trans-1,3-Dichloropropene .50 ND U
79-00-5 1,1,2-Trichloroethane .50 ND U
127-18-4 Tetrachlorcethene .50 ND T
124-48-1 Dibromochloromethane .50 ND U
108-90-7 Chlorobenzene .50 ND 18]
75-259-2 Bromoform .50 ND U
79-34-5 1,1,2,2-Tetrachloroethane _ .50 ND u
541-73-1 1,3-Dichlorcbenzene .50 ND U
106-46-7 1,4-Dichlorobenzene .50 ND U
95-50-1 1, 2-Dichlorobenzene .50 ND U

GC/V0ORr - PAGE 8



Project ID
Matrix

SURRCGATE RECOVERY SUMMARY -- EPA METHOD H8021
ANAMETRIX, INC.

WO ~-JTO bk WwNE

(408)432-8192

502-0201 Anametrix ID
LIQUID Analyst
Supervisor
SAMPLE ID SU1 502 . 8U3
VBLKC1 83 a5 97
97011502 113 111 107
97011503 117 108 109
97011504 120 109 110
97011505 116 111 112
97011501 130 104 112
QC LIMITS
SUl = Bromochloromethane (33-141)
SU2 = 1-Chloro-2-fluorobenze (53-125)
SU3 = 2-Bromochlorobenzene (60-118)

* Values cutside of Anametrix QC limits

GC/VOA - PAGE 9
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EPA METHOD 8021
INCHCAPE TESTING SERVICES - ANAMETRIX
(408) 432-8192

LABORATORY CONTROL SAMPLE

Sample ID: LAB CONTROL SAMPLE Laboratory ID:; MIJ160111
Batch: 1091 Instrument ID; HP24
Matrix: WATER Concentration Units; ug/L
Date Analyzed:; 1/16/97 Analyst:w
Supervisor: />
COMPOUND NAME SPIKE LCS %REC %RECOVERY

| AMOUNT REC LCS LIMITS
1,1-Dichloroethene 10 9.6 26% 64-125
Trichlorotrifluoroethane 10 83 83% 65-116
trans-1,2-Dichloroethene 10 9.7 97% 77-113
1,1-Dichloroethane 10 9.8 98% 85-129
cis-1,2-Dichlorcethene 10 10.0 100% 78-130
1,1,1-Trichloroethane 10 9.4 94% 83-125
Trichloroethene 10 10.2 102% 76-124
Tetrachloroethene 10 10.4 104% 80-118
Chlorobenzene 10 10.4 104% 81-130
1,3-Dichiorobenzene 10 10.1 101% 82-115
1,4-Dichlorobenzene 10 %38 98% 85-122
1,2-Dichlorobenzene 10 10.5 105% 86-122
SURROGATE SPIKE SURR. % REC % REC
NAME AMT REC LIMITS
Bromochloromethane 5 5.0 120% 33141
1-Chloro-2-flucrobenzene 5 5.6 112% 53-125
2-Bromochiorobenzene 5 5.5 110% 60-118

GC/VOA-Page 10




EPA METHOD 8021
INCHCAPE TESTING SERVICES - ANAMETRIX
(408) 432-8192

LABORATORY CONTROL SAMPLE

Sample ID: - LAB CONTROL SAMPLE Laboratory ID: NJ160111
Batch: 1091 Instrument ID: HP24
Matrix: WATER Concentration Units: ug/L
Date Analyzed: 1/16/97 Analyst: m
Supervisor; N>*
COMPOUND NAME SPIKE LCS %REC %RECOVERY

AMOUNT REC LCS LIMITS
1,1-Dichloroethene 10 93 93% 64-125
Trichlorotrifluoroethane 10 2.0 90% 65-116
trans-1,2-Dichloroethene 10 103 103% 77-113
1,1-Dichloroethane 10 10.3 103% 85-129
cis-1,2-Dichloroethene 10 10.4 104% 78-130
1,1,1-Trichloroethane 10 9.3 93% 83-125
Trichloroethene 10 10.1 101% 76-124
Tetrachloroethene 10 10.2 102% 80-118
Chlorobenzene 10 10.5 105% 81-130
1,3-Dichlorobenzene 10 10.5 105% 82-115
1,4-Dichlorobenzene 10 10.5 - 105% 85-122
1,2-Dichlorobenzene 10 11.0 110% 86-122
SURROGATE SPIKE SURR, % REC % REC
NAME AMT REC LIMITS
Bromochloromethane 5 6.2 124% 33141
1-Chloro-2-flucrobenzene 5 5.5 110% 53-125
2-Bromochlorobenzene 5 5.7 114% 60-118

GC/VOA-Page 11




PES ENVIRONMENTAL, Inc.
Engineering & Environmental Services

2
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£= Inchcape Testing Services
"= Enviroutnental Laboratories

| SAMPLE RECEIVING CHECKLIST
Workorder Client Quote

Number: SV 70/ O | Project ID:502-C20-p 03 Number:
Cooler
Shipping documentation present? YES NO (NA
If YES, enter Carrier and Airbill #

Custody Sea! on the outside of cooler? YES NO (NA
Condition: Intact 0 Broken [ ‘

Temperature of sample(s) within range? QED® NO NA
List temperatures of cooler(s): ¢’ < _

Note: I all samples taken within previous 4 hr, circle N/A and place in sample storage area as IR~/ Tew

soon as possible. B
Samples .

Chain of custody seal present for each container? YES NO @&
Condition: Intact 0 Broken O

Samples arrived within holding time? YES® NO  N/A

Samples in proper containers for methods requested? (YES> NO
Condition of containers: Intact @~ BrokenD
If NO, were samples transferred to proper container(s)? Yes NoD

VOA containers received with zero headspace CYE®> NO NA
cr bubbles < 6 mm?

Container labels complete? (ID, date, time, preservative) KEE> NO  NA

Samples properly preserved? YES &o> NA

If NO, was the preservative added at time of receipt? Yesl No(-~
pH check of samples required at time of receipt?(volatiles checked at analysis) YES @&
1f YES, pH checked and recorded by:

Sufficient amount of sample received for methods requested? (YE® NO

IfNO, has the client or PM been notified? YesO NoD
Field blanks received with sample batch? YES NO (WA
Trip blanks received with sample batch? YES NO

Chain of Custody

Chain of custody form received with samples? TED NO
Has it been filled out completely and in ink? <YES> NO
Sample IDs on chain of custody form agree with labels? CYESS NO
Number of containers on chain agree with number received? (YED NO
Analysis methods specified? NED NO
Sampling date and time indicated? JES NO
Proper signatures of sampler, courler and custodian in appropnate spaces? YESS NO

With time and date? YesOL—  Noll
Tumaround time? Standard O Rush
Any NO responses and/or any BROKEN that was checked must be detailed in a Co ive Action Form.
Sample Custodian: O Date: j-/$-%7  Project Manager: 3 Z Date: | '8
formeincwacr2.doc
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PES Environmental, Inc.

APPENDIX C

SCREENING-LEVEL EVALUATION OF YOC
EXPOSURE FROM SOILS AND GROUNDWATER

C1.0 INTRODUCTION

This Appendix presents the details of a screening-level risk evaluation of exposure to
chlorinated volatile organic compounds (VOCS) at the Foothill Shopping Center (Site) in
QOakland, California (see Plate 1). Evaluations were prepared for two exposure scenarios:

(1) Evaluation of construction worker exposure to VOC concentrations in residual soils; and
(2) Evaluation of tenant and public exposure to VOC concentrations in air that may result from
volatilization of VOC residuals in soil and groundwater beneath the two northernmost
buildings. These buildings were selected for evaluation because of the presence of residual
VOCs in soils and groundwater beneath these buildings; residual VOCs have not been
observed in soil or groundwater under the other buildings at the site. The intent of these
evaluations is to demonstrate that residual VOC concentrations in soil that remain after
excavation activities conducted in 1995 and residual groundwater contamination do not present
a significant risk to tenants, the public, or future construction workers.

After summarizing site background information, previous remedial activities, and screening-
level risk assessments, this appendix documents the methodology used in the evaluation. In
summary, for construction workers, residual VOC concentrations in soil are compared to
U.S. EPA Region IX Preliminary Remediation Goals (PRGs); for tenants and public users of
the shopping center, a comparison is made between estimated indoor VOC concentrations and
U.S. EPA PRGs for ambient air (EPA, 1996). The results of this comparison are provided,
and conclusions concerning the significance of the results are presented below.

C2.0 BACKGROUND INFORMATION

C2.1 Site Location and Description

The Foothill Shopping Center is located at the northeastern comer of MacArthur Boulevard
and 108th Avenue in Oakland, California. As shown on Plate 2, the shopping center consists
of four principal structures currently used by various commercial, retail, and governmental
human services organizations. The area of focus for this evaluation are two buildings of
approximately 53,480 square feet (sf) of retail and commercial space located on the north side
of the complex. This space is currently occupied by ten individual tenant spaces, as follows:

5020201R..002 C-1



PES Environmental, Inc.

Tenant Space Designation Proposed Use/Tenant Footprint Area (sf)
Name

A Parent/Child Center 8,520
B General Retail 1,200
C Storage 1,200
D Na Mele Hula Ohana 1,860
E Counseling/Job Training 1,700
F Shoe Repair 1,045
G Lucky 30,450
H 170

I 1,240
J 6,095

C2.2 Soil Remediation Activities

During previous environmental investigation activities at the site conducted by other
environmental consultants, tetrachloroethylene (PCE) was detected in near-surface soils
beneath the former dry cleaning operation at the site. On the basis of these findings, Augeas
Corporation (Augeas) concluded that chemical-affected soils were not widespread and
recommended removing the soils with PCE concentrations in excess of 1 milligram per
kilogram [mg/kg or parts per million {ppm)]. In late 1995, Drake Builders (Drake) contracted
with All Environmental, Inc. (AEI) to complete the recommended soil removal activities. The
results of ATE’s work was summarized in their report Soil Remediation Investigation and
Excavation Project Summary, dated February 7, 1996 (AEI, 1996a). During that removal
action, the lateral and vertical extent of affected soil was found to be more widespread than
initially estimated. In addition, breakdown products of PCE and chloroform' were detected in
soil samples. Due to the presence of VOCs other than PCE, PES understands the clean-up
goal was then revised to include removal of soils having total VOC concentrations above 1
ppm. The resultant excavation extended into adjacent tenant spaces to the west and required
removal of approximately 2,500 cubic yards of soil. The limits of the excavation are shown
on Plate 2 in the main body of this report.

! The detection, using GC methods, of chloroform by Priority Environmental Laboratory (PEL) (AEI’s analytical
laboratory) during the soil excavation project is considered suspect. Chloroform was not detected in samples
collected during previous environmental investigations in the remediation area. Due to this concern, additional
quality control tests were performed by AEL. A sample with high reported concentrations of chloroform (by GC
methods) was reanalyzed by PEL using GC/MS methods to confirm its presence. Chloroform was detected but at
an order of magnitude lower concentration, and may be attributed to laboratory contamination. A second QC
sample was collected by AEI and split for second laboratory confirmation. In this case, chloroform was again
identified by PEL but was not detected by the second laboratory, American Environmental Network Laboratories.
Based on this information, AEI concluded that the presence of chloroform is questionable. PES concurs with this
conclusion.

5020201R.002 Cc-2




PES Environmental, Inc.

While the removal action was successful in removing the highest concentrations of chemical-
affected soils from beneath the former dry cleaner, soils with residual total VOC
concentrations above the 1 ppm goal are still present at two localized areas at the excavation
periphery. These two areas are described below:

* The northeast corner of the former Young’s Cleaners space where total VOCs were 1.8
and 1.9 mg/kg at depths of 4 and 8 feet, respectively (AEI sampling locations 8 and
12);

* In the breezeway west of the building formerly containing Young’s Cleaners where
total VOCs were 2.8 mg/kg at a depth of 5 feet (AEI sampling location 50).

All confirmation sampling data and plates showing sampling locations were presented in AEI’s
summary report (AEI, 1996a).

C3.0 FOCUSED RISK EVALUATION

PES has completed a screening-risk evaluation to: (1) establish whether future construction
workers would be exposed to any significant risk if exposed to low-level residual VOCs in
soils and (2) assess the potential risk to tenants and the public from residual VOCs volatilizing
from soil or groundwater. Initially, an assessment of the potential exposure pathways for
construction workers, tenants and the public was made to develop reasonable exposure
scenarios, then risk evaluations were prepared as follows.

C3.1 Risk to On-Site Construction Workers

Plans are currently in preparation that detail the redevelopment of the Site; preliminary
indications are that excavation depths are not likely to extend beyond several feet into the soils.
Depth to the uppermost groundwater zone in the VOC-affected area ranges from 11 to 16 feet
below ground surface. Thus the only potentially viable pathways for VOC exposure to
construction workers are: (1) ingestion of soil; (2) dermal contact with soil; (3) inhalation of
particulates (soil particles); and (4) inhalation of VOCs, via vapor-phase transport of VOCs
from soil or groundwater. Because groundwater is found below the construction work zone in
the soil, direct contact with groundwater is incomplete and is not considered further.

To evaluate potential risks to onsite construction workers from exposure to onsite soils, the
maximum values of each residual VOC in soils was compared to Residential and Industrial
Land Use soil U.S. EPA PRG values. Calculation of both Residential and Industrial PRGs for
soil includes consideration of ingestion of soil, inhalation of particulates, inhalation of volatiles
and dermal adsorption pathways - the same pathways considered viable for construction
workers at the Site. Accounting for potential construction worker risk via comparison of soils
data to PRGs is conservative for several reasons: (1) Exposure duration’s used for calculation
of Residential and Industrial PRGs (30 years and 25 years, respectively) are far longer than the
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anticipated construction times for redevelopment of the Site (at most a few years);
(2) Residential PRGs include exposure of soils to more sensitive children receptors; (3) Using
maximum soil VOC values overstates the degree of chemical exposure.

The results of this comparison, tabulated below, indicate that exposure to residual VOCs in
soils is not a risk to construction workers involved with redevelopment of the Site since all
values in soil are below the PRGs,

Maximum Concentration in Residential Soil Industrial Soil

Compound Remaining Soil {mg/Kg) PRG {(mg/Kg) PRG (mg/Ky)
ECE 0.87 5.4 17
TCE D.014 3.2 7.0
cis 1,2-DCE ND ({0.005) 1 10Q
trans 1,2-DCE ND {0.005) 78 270
Freon 12 ND (0.005) 94 310

C3.2 Risk to Tenants and Public Users

For tenants and public users of the Site, because of the location of the VOC-affected soils
beneath the concrete slabs and asphalt-covered parking lots, inhalation of particulates,
ingestion of soil, or dermal contact with soil exposure pathways are incomplete, and therefore
do not require further evaluation. Local groundwater is not used as a source of drinking water
for tenants or the public at the Site; consequently ingestion of groundwater is not a pathway
and is not considered further. The inhalation pathway, via vapor-phase transport of VOCs into
the tenant spaces, is considered a complete exposure pathway. Accordingly, the risk
evaluation was focused on assessing the potential ambient air concentrations of VOCs within
the retail spaces overlying remaining residually affected soils and groundwater. The
methodology, assumptions, and results of that evaluation follow.

(3.3 Methodology Summary and Assumptions

Previous work by PES (PES, 1996), presented a screening-level evaluation of the risk from
residual VOCs remaining in soils beneath tenant spaces A-F. The following methodology
builds on this evaluation by factoring in the contribution of volatilization of VOCs from
groundwater beneath buildings A-F and evaluating the risk at tenant spaces G-H.
Additionally, a similar evaluation of offsite residences has been performed.

VOC concentrations within each of the tenant spaces were estimated by modeling VOC
volatilization from residually affected soils and underlying groundwater. The corresponding
chemical vapor flux at the ground surface via upward diffusion through the soil column was
estimated using the results of a volatilization model. Once the chemical vapor flux at the
ground surface was determined, an estimate of chemical concentrations within each tenant
space was made using a simplified air-mixing model. Details of the VOC estimation process
and a list of supporting references are provided in Appendix D. This method has been used by
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PES at other Bay Area facilities with similar environmental issues and accepted by the
Regional Water Quality Control Board (RWQCB) and other local environmental health
agencies.

For the volatilization model, site-specific assumptions were made based on field measurements
and/or typical default criteria. The following assumptions were used in the model:

Chemical concentrations in soil at the surface are assumed to be not detectable or below
laboratory reporting limits;

Chemical constituents used in the model include those found in soil during the
investigative and remedial phases. The constituents include PCE and its breakdown
products; trichloroethylene (TCE), cis- and trans-1,2-dichloroethylene (1,2-DCE),
1,1-dichloroethylene (1,1-DCE) and Freon 12. Vinyl Chloride has not been detected.

Vapor transport is limited to upward diffusion [general model assumption, (see
Appendix D)]

The following criteria were assumed in modeling chemical concentrations in tenant
spaces A-F:

- In portions of those tenant spaces where soil excavation was performed, the highest
detected concentration of each VOC in post-removal confirmation samples was
used; and

- In portions of each tenant space where soil excavation was not performed, the
highest detected concentration of each VOC located in the post-removal
confirmation sidewall samples closest to the unremediated area in the tenant space
was used.

- The highest concentration of VOCs in existing on-site wells (at Monitoring well
AMW-7) was used to model volatilization from groundwater.

The thickness of soil cover over areas that were remediated correspond to average
depths of excavation in each tenant space. The thickness of the soil cover over soil
confaining residual VOCs in unremediated areas was estimated to be 3.5 feet.

The following criteria were assumed in modeling chemical concenirations in tenant
spaces G-I

- The highest concentration of VOCs in existing on-site wells (at Monitoring well
AMW-7) was used to model volatilization from groundwater.
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- The highest concentration of VOCs in soils adjacent to the northwestern building at
the site (containing tenant spaces G-J) was used.

- The thickness of soil cover was estimated to be 3.5 feet.

The following criteria were assumed in modeling chemical concentrations in a
hypothetical offsite residence in the area adjacent to and downgradient of Foothill
Square:

- The highest concentration of VOCs in observed in offsite HydroPunch™ samples
collected during December 1996 and January 1997 (sampling location HP-6 for
PCE and HP-1 for TCE and cis-1,2-DCE) was used to model volatilization from
groundwater.

- No analysis of VOCs in soils was performed for offsite soils; therefore, this source
is not evaluated.

- The thickness of soil cover was estimated to be 58 feet,

Soil properties are considered constant over space and time. The total porosity of the
soil cover was estimated to be 0.30 cm*/cm’, which corresponds to a clayey silty sand.,
The air-filled porosity was assumed to be 0.08 cmalcm3, which corresponds to a moist,
compacted clayey silty sand.

The area of emission flux is estimated to include the entire tenant space, or entire
building in the case of the offsite residence, footprint (which assumes that the residual
soil contamination beneath the tenant space is uniform), unless supporting data were
available to limit the size of the flux area,

The attenuation factor of the existing concrete slab floors within each tenant space was
assumed to be 0.005 (Johnson and Ettinger, 1991). For an offsite wood frame
residence, an attenuation factor of 0.1 was used.

The volume of air space within each tenant space was calculated using the approximate
area of the existing building shell. The height used in the model for each tenant space

was 20 feet, which assumes that false ceilings do not appreciably inhibit air circulation,
The interior height of the hypothetical offsite residence was assumed to be 9 feet.

The air exchange rate for each tenant space and offsite residence was assumed to be 0.5
and 0.1 per hour, respectively.
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(3.4 Results of Evaluation

Using the methodology and assumptions outlined in the previous section, estimates of the
indoor concentration for each space were determined. The results of the VOC estimation are
summarized in Table 4 for tenant spaces A through F, where only volatilization from soil was
modeled, and in Table 6 for tenant spaces G through J and the hypothetical offsite residence,
where the model included volatilization from both soil and groundwater.

The calculation sheets for estimating the indoor VOC concentration in tenant spaces A through
F were presented in PES’ February 1996 report and are not included herein. The new
calculation sheets for tenant spaces G through J and the offsite residences are provided in
Tables C1 through C10.

The results of the volatilization modeling indicate that the estimated concentrations of VOCs
within the interior tenant spaces and hypothetical offsite residence are below the applicable
PRGs. The range of estimated interior concentrations varied widely, depending primarily on
the VOC constituent of concern, its concentration in underlying soil, the composition of the
underlying barrier (slab or crawl space), the percentage of the tenant space remediated, and the
air circulation rate within the tenant space.

It should be noted that the methodology used to calculate ambient air VOC concentrations
likely overestimates the actual interior concentrations for several reasons: (1) the method
conservatively estimates emission flux and indoor air concentrations; (2) site-specific input
parameter values were conservatively chosen (i.e., the highest observed concentrations were
used); (3) it was assumed that contaminant concentrations are uniform and ubiquitous in the
emission flux area; (4) it was assumed that no adsorption of upward diffusing soil vapor
occurs, and (5) 1t was assumed that no reduction in contaminant concentrations from biological
or chemical degradation is occurring over time. A more detailed evaluation of these factors
would likely result in significantly lower estimated ambient air concentrations,

C4.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the focused risk evaluation, the residual VOCs in soils or in groundwater below the
subject tenant spaces and hypothetical offsite residence do not present a significant health
threat to users of the site or nearby offsite residents. Therefore, groundwater remediation or
further soil removal for the protection of human health is not warranted.
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Table C1. Area G Site-Specific Modeling Parameters

Chemical Specific Data

Dair H Koc
Compound {cm®s)  (unitless) (mig)
PCE 0.072 0.94 660
TCE 0.081 0.37 130
c-1,2-DCE 0.079 0.27 59
t-1,2-DCE 0.079 0.27 59
Freon 12 0.08 4.1 58
Site Specific and Default Data
chemical concentration at surface Ci 0 cm
soil cover over groundwater L. 488 cm
soil cover over contaminated soil L 107 cm
air-filled porosity of soil cover Pa 0.08 cm’fem®
total porosity of soil cover (silty clay) Pt 0.3 cm/em®
area of emission flux Ar 2828.8 m?
attenuation factor b 0.005
area of building Avuiding ~ 2828.8 m?
inside height of building h 6.1 m
air exchange rate R 1.39E-04 1/s
organic carbon fraction in soil foe 0.02 a/qg
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Table C2. Area G Calculations

Estimation of Chemical Vapor Concentrations

Soil:
formula [ Cu=Cox{HK)x10® |
chemical Ce H Kq Cua
{mg/kg) {unitless) {mifg} {rg/cma)
PCE 0.87 0.94 13.2 6.20E-05
TCE 0.014 0.37 26 1.99E-06
c-1,2-0OCE 0.0025 0.27 1.18 5.72E07
t-1,2-DCE 0.0025 0.27 1.18 5.72E-07
Freon 12 0.0025 4.9 1.16 8.B4E-06
Groundwater:
formuia l Cyw = Cu X Hx 10° ]
chemical Cu H Cow
(mg/L) {uritiess) {mgier’)
PCE 34 0.94 3.20E02
TCE 0.61 0.37 2.26E-04
c-1,2-DCE 3.1 0.27 8.37E-04
t-1,2-DCE 0.05 0.27 1.35E-05
Freon 12 0.1 4.1 2.05E-04
Estimation of Chemical Flux
formula [ E=DaCrprazapray(ioy |
L {emy = 488 Ps = 0.08 =03
Soil Groundwater
chemical Daic Ei Eqg
{crmisec) {mg/m/sec) _(mg/r/sec)
PCE 0.072 2.26E07 1.17ELD5
TCE 0.081 8.18E-09 9.27E-L7
¢-1,2-DCE 0.079 2.29E-09 3.35E-06
t-1,2-DCE 0.079 2.290E-09 5.41E-08
Freon 12 0.080 A58E08 8.31E-07

Estimating Indoor Air Concentrations

formula | Cin = (ELAYV*10" |
Apang (M) = 2828.805 h(m= 6.1  R(ise)= 1,39E-04

chernical Matrix E b Ay v Ci PRG

Used  (mg/imiisec) {unitiess) {r?) {m*/sec) {uyim’) (rom%)
PCE Groundwater 1.17E-05  0.005 28288 2.40e+00 6.89E-02 3.20E-1
TCE Groundwater 9.27E-07  0.005 28288 240E+0Q $47E03 1.10E+00
c-1,2-DCE Grouncdwater 3.35E-068  0.005 28288 2.40E+H00 1.96E-02 3.70E+01
t-1,2-DCE Groundwater 5.41E-08  0.005 2828.8 2.40EH)Q 3.19E04 7.30E+D1
Freon 12 Groundwater 8.31E-07  0.005 28288 2.40E+00 4.81ED3 2.10E+02

PRG = U.8. EPA Region IX Preliminary Remediation Goal
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Table C3. Area H Site-Specific Modeling Parameters
l Chemical Specific Data
Dair H Koc
l Compound (cm*s) (unitless)  (ml/g)
PCE 0.072 0.94 660
l TCE 0.081 0.37 130
c1,2-DCE 0.079 0.27 59
11,2-DCE 0.079 0.27 59
l Freon 12 0.08 4.1 58
Site Specific and Default Data
' chemical concentration at surface G 0 cm
50il cover over groundwater L 438 cm 16 ft
l soil cover over contaminated soil L. 107 cm 35 ft
air-filled porosity of soil cover P 0.08 cm*em?®
fotal porosity of soil cover (silty clay) Py 0.3 cm/em®
l area of emission flux A 15.7 m? 169 ft?
attenuation factor b 0.005
area of building , Aviding 15.7 m? 169 ft?
' inside height of building h 6.1 m 20 ft
air exchange rate R 1.39E-04 ifs 0.5 1/hr
organic carbon fraction in soil foc 0.02 a/g
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Table C4. Area H Calculations

Estimation of Chemical Vapor Concentrations

PES Environmental, Inc.

Soik:
formula Cys = Cy X (HK) x 10° |
chemical Cs H Ka Cie
{mg/kn} (unitless) (mifg) {mgfema)
PCE 0.87 0.94 13.2 6.20E-05
TCE 0.014 0.37 26 1.99E-06
c1,2-DCE 0.0025 0.27 1.18 5.712E-07
t1,2-DCE 0.0025 0.27 1.18 5.72E-07
Freon 12 0.0025 4.1 1.18 8.84E-06
Groundwater:
formula Cow = Cu X H X 10° I
chemical Cw H Cow
{mgl} (unitiess) {mg/ern)
PCE 34 0.94 3.20E-03
TCE 0.61 0.37 2.26E-04
c1,2-DCE 3.1 0.27 8.37E-04
11,2-DCE 0.05 027 1.35E-08
Freon 12 0.1 4.1 2.05E-04
Estimation of Chemical Flux
formula E) = Dy C"1/L7(P,*3.33/P*2)(10Y) |
L (em) = 488 P.=0.08 Py= 0.3
Soil Groundwater
chemical Dar Ei. Eig
{omfisec) {mo/miisec)  (mg/mifsec)
PCE 0.072 2.26E-07 1.17E-05
TCE 0.081 8.18E-09 9.27E-O7
c1,2-DCE 0.07% 2.29E-0% 23.35E-06
1,2-DCE 0.079 2296408 S541E-08
Freon 12 0.080 3.58E-08 B8.31E-07
Estimating Indoor Air Concentrations
formula Cin = (ELAINV*10° |
Apurdng (M) = 15,7001 him=, 861 R (irsec) = 1.39E-04
chemical Matrix E b Ay v Cin PRG
Used (my/iisec)  (unitless) () {mifaec) {ugm®) {ugim")
PCE Grouncwater  1.17E-05 0,005 8.7 1,33E-02 6.8B8E-02 3.20E-01
TCE Groundwater 9.27E-07  0.005 15.7 1.33E-02 5 4TE-03 1,10E+00
c1,2-DCE Groundwater 3.35E-06  0.005 15.7 1.33e-02 1.98E-02 3.70E+D1
t1,2-DCE Groundwater 5.41E-08  0.005 157 1.33E-02 3.19E-04 7.30E+01
Freon 12 Groundwater 8.31E-07 0.005 157 1.33e-02 4.91E-03 210E+02

PRG = U.8. EPA Region IX Preliminary Remediaticn Goal
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Table C5. Area | Site-Specific Modeling Parameters

Chemical Specific Data

Dair H Koc
Compound (cm%s) (unitless) (miig)
PCE 0.072 0.94 660
TCE 0.081 0.37 130
ct,2-DCE 0.079 0.27 59
t1,2-DCE 0.079 0.27 59
Freon 12 0.08 4.1 58
Site Specific and Default Data
chemical concentration at surface Ci 0 cm
soil cover over groundwater L 438 cm
soil cover over contaminated soil Lg 107 cm
air-filled porosity of soil cover Pa 008 cmem®
total porosity of soil cover (siity clay) P, 0.3 em*/em?®
area of emission flux A 115.0 m?
attenuation factor b 0.005
area of building Asuitding 115.0 m?
inside height of building h 6.1 m
air exchange rate R 1.39E-04 1/s
organic carbon fraction in soil foc 0.02 afg
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Tabie C8. Areal Calculations

Estimation of Chemlical Vapor Concentrations

PES Environmental, Inc.

Soil:
formula [ Cu=Cox(HKgx10® |
chemical Cs H Ks Cie
(mo/g) {unitless) {miig) {mg/em3)
PCE 0.87 0.94 13.2 8.20E-05
TCE 0.014 037 26 1.99E-08
¢1,2-DCE 0.0025 0.27 1.18 5.72E07
1,2-DCE 0.0025 Q.27 1.18 5.72E-07
Freon 12 0.0025 4.1 1.16 8.84E-06
Groundwater;
formula Cw = Gy x Hx 107 |
chemical Cw H Cuw
{mol) ~ (unitiess) {mglem’)
PCE 3.4 0.84 3.20E-D3
TCE 0.61 Q.37 2.26E-04
¢1,2-DCE a1 0.27 8.37E-04
t1,2-DCE 0.05 Q.27 1.35E-05
fFreon 12 0.1 4.1 2.05E-04
Estimation of Chemical Flux
formula Ei = D CV1/L*{P,A3.33/P2)%(10Y
L {em) = 488 P, =008 Py=03
Saoil Groundwater
chamical Dar Eis Eyg
{enrsec) {mg/miisec) (mg/miisec)
PCE 0.072 2.26E-07 1.17E-05
TCE 0.081 8.18E-09 9.27E07
c1,2-DCE 0.079 2.29E-0% 3.35E-06
1,2-DCE 0.079 2.29E-08 S541E-08
Freon 12 0.080 3.58E08 8.31E-07
Estimating Indoor Air Concentrations
formuta Cin = (EBAYV*10° |
Apviang (M) = 115.0102 him= 6.1 R (ifsec) = 1.38E-04
chemical Matrix E b A v Cin PRG
Used  (mgimisses) (unitless) {rrf) {m’/sec) (pg/m’) fug/m’)
PCE Groundwater 1.17E-05 0.005 1150 9.74E-02 6.89E-02 3.20E-01
TCE Groundwater 9. 27E-07 0.005 115.0 9.74E-02 5.47E-03 1.10E+00
¢1,2-DCE Groundwater 3.35E-06  0.005 1150 S.74E-02 1.98E-02 3.70E+]1
t1,2-DCE Groundwater 5. 41E-08 0.005 115.0 5.74E-02 3.19E404 7.30E+)1
Freon 12 Groundwater 8,31E-07  0.005 115.0 9.74E-02 4.91E-03 210E+02

PRG = U.8, EPA Region IX Preliminary Remediation Goal
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Table C7. Area J Site-Specific Modeling Parameters

Chemical Specific Data

Dair H Koc
Compound (cm’fs) _(unitless) _ (mlig)
PCE 0.072 0.94 660
TCE 0.081 0.37 130
c1,2-DCE 0.079 0.27 59
11,2-DCE 0.079 027 59
Freon 12 0.08 4.1 58
Site Specific and Default Data
chemical concentration at surface Ci o cm
soil cover over groundwater Lo 488 cm
soil cover over contaminated soil L 107 cm
air-filled porosity of soil cover Pa 0.08 emem®
total porosity of soil cover (silty clay} P 0.3 cm>fem®
area of emission flux A 566.1 m?
attenuation factor b 0.005
area of building Avuidng ~ 566.1 m®
inside height of building h 6.1 m
air exchange rate R 1.39E-04 1/s
organic carbon fraction in soil foc 0.02 a/g
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Tabie C8. Area J Calculations

Estimation of Chemlcal Vapor Concentrations

PES Environmental, Inc.

Soll;
formula Cys =Cox (HKYx10° |
chemical C. H Ka Ca
(mgvkg) {unitless) (mirg) {mglem3)
PCE 0.87 0.94 13.2 6.20E-05
TCE 0.014 0.37 26 1.98E-06
c1,2-DCE 0.0025 0.27 1.18 5.72E-07
t1,2-DCE 0.0025 0.27 1.18 5.72E-07
Frecn 12 0.0025 41 1.16 8.84E-06
Groundwater:
formula Cw=CuyxHx10?
chemical Cw H Cow
tmgil) {unitless) {mgjem®)
PCE 34 0,94 3.20E03
TCE 0.61 0,37 2.26E-04
c1,2-DCE 31 0.27 8.37TE-04
11,2-DCE 0.05 o.z27 1.35E-05
Freon 12 0.1 4.1 2.05E-04
Estimation of Chemical Flux
formula Ei = DG 1/L(PAS.3APA)(10Y |
L (cmy = 488 Pa=0.08 Pt=03
Sail Groundwater
chemical Dar Eie Eig
{emisec) {mg/mfrsec) (mg/miisex)
PCE 0.072 2.26E-07 1.17E-05
TCE 0.081 8.18E-09 9.27E-07
c1,2-DCE 0.079 2.29E-09 3.35E-06
1,2-DCE 0.078 2.29E-09 5.41E-08
Freon 12 0.080 3.586-08 B8.31E-07
Estimating Indoor Air Concentrations
formula Ciy = (ELAYAV*10?
Anidg () = 5661326  hm= 6.1 R (ifsec) =  1.30E-04
chemical Matrix E b A v Cin PRG
Used  (mpinv/sec) (unitless) {rf) (m'rsec) (pg/m’) {pgim’)
PCE Groundwater 1.17E-05  0.00% 566.1 4.79E-01 6.88E-02 3.20E-01
TCE Groundwater 9.27E-07 0.005 566.1 4. 79E-01 5.47E-03 1.10E+D0
¢1,2-DCE Grounowater 3.35E-068 0,005 566.1 4.79E-01 1.98E-02 3.70E+N
t1,2-DCE Groundwater S5.41E-08  0.005 566.1 4.79E-01 J.18E-04 7.30E+H
Freon 12 Groundwater 8.31E-07  0.005 566.1  4.79E-01 4.91E-03 2.10E+02

PRG = U.S. EPA Region IX Preliminary Remediation Goal
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Table C8. Offsite Site-Specific Modeling Parameters

Chemical Specific Data

Dair H Koc
Compound (cm?/s) (unitless)  (ml/g)
PCE 0.072 0.94 660
TCE 0.081 0.37 130
¢1,2-DCE 0.079 0.27 59
t1,2-DCE 0.079 0.27 59
Freon 12 0.08 41 58
Site Specific and Default Data
chemical concentration at surface Ci 0 cm
soil cover over groundwater L. 1768 cm
soil cover over contaminated soil Ls 0 cm
air-filled poraosity of soil cover Pa 0.08  cm’cm’
total porosity of soil cover (silty clay) P 0.3 cm’/em?®
area of emission flux Ay 130.1 m?
attenuation factor b 0.1
area of building Abuilding 130.1 m?
inside height of building h 27 m
air exchange rate R 2.78E-05 1/s
organic carbon fraction in soil foc 0.02 o/q
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Table C10. Oftsite Caiculations

Estimation of Chemical Vapor Concentrations

PES Environmental, Inc.

Sail;
formula Cw=C,x (HK)x10® |
chemical C. H K4 Cus
(mg/kg)  (unitiess} {nig) {mgiem3)
PCE - -
TCE - -
¢1,2-DCE - -
t1,2-DCE - -
Freon 12 - -
Groundwater:
formula Cuw=C X Hx 10° |
chemical Cw H Cow
{mgh) __(unitiess) {mp/em’)
PCE 0.04 0.94 J.76E-05
TCE 0.0013 0.37 4.81E-07
c1,2-DCE 0.00052 0.27 1.40E-07
t1,2-DCE 0.00025 0.27 6.75E-08
Freon 12 0.0005 41 2.05E-06
Estimatlon of Chemical Flux
formula | E=DuC L (PA333PA2(10Y |
L (cm} = 107 P,= 008 P,=03
Sail Groundwater
chemical Dur En Eg
{cm’fsac) {mg/m’isec) (mg/miisec)
PCE 0072 - 6.27E-07
TCE 0.081 - 9.03E-0%
¢1.2-DCE 0.079 - 2.57E-0¢%
1,2-DCE 0.079 - 1.24E-0%
Freon 12 0.080 - 3.60E-08
Estimating Indoor Alr Concentrations
formula [ Ca = (EBAJNV'1C? |
Apuitang (M%) = 566,133 h (m) = 6.1 R (t/sec) =  1.39E-04
chemical Matrix E b Ay Vv Cn PRG
Used  (mgim'sec) {unitless)  (m?) {m*/sec) (gm®  (ugim®
PCE Groundwater 6.27E-07 0.005 566.1 4, 79E-01 3.70E-03 3.20E-01
TCE Groundwater 9.03E-09 0.005 566.1 4.79E-01 533E-05 1.10E+0D
c1,2-DCE Groundwater 2.57E-09 0.005 5661 4.79E-01 1.52E05 3.70E+01
11,2-DCE Groundwater 1.24E-09 0.005 566.1 4.79E-01 7.30E-06 7.30E+M
Freon 12 Groundwater 3.80E-08 (0.005 5661 4.79E-01 2.24E-04 2 10E+02

NA = Not appiicable.
PRG = U.S. EPA Region IX Preliminary Remediation Goal,
Italics = Compound not detected; half of laberatory reparting limit used,
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APPENDIX D

EVALUATION METHODOLOGY
FOR ASSESSMENT OF
RESIDUAL VOC VOLATILIZATION TO BUILDING INTERIORS

The estimation of volatile organic compounds (VOC) concentrations in ambient air within the
building interiors was accomplished by modeling volatilization of VOCs from residually
contaminated soil and groundwater beneath the building. In general, the model included three
primary steps: (1) calculation of the chemical vapor concentrations of VOCs at the source soil
and groundwater, (2) calculation of the chemical vapor flux at the ground surface due to
upward diffusion of the VOCs through the soil cover, and (3) estimation of the building
interior ambient air chemical concentration using a simplified air-mixing model. A discussion
of each of these steps is presented in the following sections. Each section also includes general
model assumptions. Site-specific assumptions are presented in the main document and
attachments, where appropriate.

imation of Chemical Vapor Concentrations

Chemical vapor in soil pores volatilizes from contaminated groundwater at the groundwater
surface or from contaminated pore water in the vadose zone. The dissolved and vapor phases
are in equilibrium in accordance with Henry’s Law:

C,, = HC,(107)

where:
C,» = chemical concentration in the vapor phase arising from volatilization from
groundwater, in mglcms;
H = Henry’s Law coefficient for chemical i (dimensionless); and
C,, = chemical i concentration dissolved in groundwater, in mg/¢.

Chemical vapor in soil pores can also arise from volatilization from residually-contaminated
soil (i.e., adsorbed phase). The vapor-phase and adsorbed-phase concentrations are also in
equilibrium in accordance with Jury’s Behavior Assessment Model (Jury et al, 1983 and Jury
et al, 1990) and the following:

C.=C, f—(lo-a)

d

C,, = chemical concentration in the vapor phase arising from volatilization from soil
in, mg/cm’;

C, = chemical 1 concentration in soil in, mg/kg;

H = Henry’s Law coefficient for chemical i, (dimensionless); and

K, = distribution coefficient for chemical, in cm’/ g.
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and:
Kn‘ = Kocf o¢
where:
K,. = organic carbon partition coefficient for chemical i, in ml/g; and
Joc = organic carbon fraction in the soil be weight, in g/g.

Because the chemical vapor concentration in soil is in equilibrium with the adsorbed and
dissolved phases (Jury et. al., 1983), the vapor concentrations from groundwater (C,,,) and soil
(C.») sources are not additive. The vapor-phase concentration, C,, used to estimate emission
flux in the Farmer Model is the larger concentration of the two sources (C,,, or C,,).

Estimation of Chemical Vapor Flux

Steady-state vapor flux at the ground surface within each remediated and unremediated portion
of a tenant space is estimated using the following equation (Farmer et, al., 1980), whichis a
modified form of Fick’s law of diffusion:

E =D, CI: (P;:?J(IO“)

I

where:
E, = emission flux of chemical i at the ground surface, in mg/m’ss;
D,, = chemical air diffusion coefficient of chemical i, in cm*/s;
C, = chemical i concentration in the vapor phase in the remediated or unremediated
portions of a tenant space at depth L, in mg/em’;
L = soil cover thickness in the remediated or unremediated portion of a tenant space,
in cm;
P, = total porosity of soil cover, (dimensionless); and
P, = air-filled porosity of soil cover, (dimensionless).

In this model, the following assumptions are made:
» steady-state single direction (upward) movement of soil vapors occur;

» diffusive transport dominates over convective transport and no net upward dissolved-
phase flux occurs (Johnson and Ettinger, 1991);

soil properties are constant over space and time;

the chemical concentration at the ground surface (C,) is negligible relative to the
chemical concentration at depth (C,), therefore the concentration gradient (C, - C,)
equals C,; and
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o soil porosity and tortuosity factors are assumed to follow the model of Millington and
Quirk (1961).

Estimating Indoor Air Concentrations

Indoor air concentrations were estimated using the methodology of the Orange County Public
Health Care Agency Vapor Diffusion Model (Orange County, 1994).

C o= [(E b4,)+(E.2 Af.)J (10°)

in V
where:
C,» = indoor air concentration of chemical i, in pg/m’;
E;, = emission flux in remediated portion, in mg/m™s;
b, = attention factor remediated portion, based on surface cover type,
(dimensionless);
Ay = area of emission flux in remediated area; in m’;
E;, = emission flux in unremediated portion, in mg/m *S;
b, = attenuation factor in unremediated portion, based on surface cover
type, (dimensionless);
Ay, = area of emission flux in unremedlated portion, in m%; and
V = indoor ventilation rate, in m ’fs.
and:
V= Abnildr‘ng hR
where:

Apuiiing = indoor tenant space area where chemical vapors concentrate, in ml;
h = indoor height of tenant space, in m; and
R = air exchange rate in, § .
The following assumptions are made in applying this method:
e Vapor emissions are constant over time (i.e., steady-state);

* Vapors emissions are instantaneously and unifdrmly mixed within the tenant space;

Note - All references are listed in Appendix C of this report.
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